
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ . Ɇɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ ɩɨ ɪɚɫɱɟɬɭ ɬɟɩɥɨɡɚɳɢɬɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
(ɧɚɪɭɠɧɵɯ ɫɬɟɧ, ɨɤɨɧ, ɤɪɵɲ). ɉɨɫɨɛɢɟ 
ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɞɨɤɭɦɟɧɬɚ: Мɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢя  

Ɍɢɩ ɞɨɤɭɦɟɧɬɚ: Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ 

ɋɬɚɬɭɫ 
ɞɨɤɭɦɟɧɬɚ: ɞɟɣɫɬɜɭɸɳɢɣ 

ɇɚɡɜɚɧɢɟ ɪɭɫ.: 
Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɪɚɫɱɟɬɭ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɧɚɪɭɠɧɵɯ ɫɬɟɧ, ɨɤɨɧ, ɤɪɵɲ). ɉɨɫɨɛɢɟ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ 

Ɉɛɥɚɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ: 

«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ» ɪɚɡɪɚɛɨɬɚɧɵ ɥɚɛɨɪɚɬɨɪɢɟɣ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɬɟɩɥɨɮɢɡɢɤɢ ɆɇɂɉɌɗɉɚ. ɋɨɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɵ 
ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɚɧɟɥɟɣ ɢ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɨɜ, 
ɨɞɧɨɫɥɨɣɧɵɯ ɢ ɦɧɨɝɨɫɥɨɣɧɵɯ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ, ɱɬɨ ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ ɧɚ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɰɢɣ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɢɯ ɬɟɩɥɨɡɚɳɢɬɭ ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɫɥɨɠɧɵɯ 
ɪɚɫɱɟɬɨɜ. ɉɪɢɜɟɞɟɧɵ ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɨɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɢ ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɡɨɧɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ. 

Ʉɪɚɬɤɨɟ 
ɫɨɞɟɪɠɚɧɢɟ: 

1. ɈȻɓɂȿ ɉɈɅɈɀȿɇɂə 
2. ɉɊɂȼȿȾȿɇɇɈȿ ɋɈɉɊɈɌɂȼɅȿɇɂȿ ɌȿɉɅɈɉȿɊȿȾȺɑȿ 
ɋɌȿɇɈȼɕɏ ɈȽɊȺɀȾȺɘɓɂɏ ɄɈɇɋɌɊɍɄɐɂɂ 
ɈȾɇɈɋɅɈɃɇɕȿ ɇȺɊɍɀɇɕȿ ɋɌȿɇɈȼɕȿ ɄɈɇɋɌɊɍɄɐɂɂ 
ɆɇɈȽɈɋɅɈɃɇɕȿ ɇȺɊɍɀɇɕȿ ɋɌȿɇɈȼɕȿ ɄɈɇɋɌɊɍɄɐɂɂ 
3. ɈɉɊȿȾȿɅȿɇɂȿ ɆɂɇɂɆȺɅɖɇɈɃ ɌȿɆɉȿɊȺɌɍɊɕ 
ȼɇɍɌɊȿɇɇȿɃ ɉɈȼȿɊɏɇɈɋɌɂ ɈȽɊȺɀȾȿɇɂə 
4. ɉɊɂȼȿȾȿɇɇɈȿ ɋɈɉɊɈɌɂȼɅȿɇɂȿ ɌȿɉɅɈɉȿɊȿȾȺɑȿ 
ɈɄɈɇɇɕɏ ȻɅɈɄɈȼ 
5. ɌȿɉɅɈɌȿɏɇɂɑȿɋɄɂȿ ɊȺɋɑȿɌɕ ɄɊɕɒɂ ɋ ɌȿɉɅɕɆ 
ɑȿɊȾȺɄɈɆ 
ɉɊɂɅɈɀȿɇɂȿ 

Ⱦɚɬɚ 
ɚɤɬɭɚɥɢɡɚɰɢɢ 

ɬɟɤɫɬɚ: 
01.10.2008 

Ⱦɚɬɚ ɜɜɟɞɟɧɢɹ: 01.01.1990 

Ⱦɚɬɚ ɞɨɛɚɜɥɟɧɢɹ 
ɜ ɛɚɡɭ: 01.02.2009 

Ⱦɨɫɬɭɩɧɨ ɫɟɣɱɚɫ 
ɞɥɹ ɩɪɨɫɦɨɬɪɚ: 100% ɬɟɤɫɬɚ. ɉɨɥɧɚɹ ɜɟɪɫɢɹ ɞɨɤɭɦɟɧɬɚ. 

Ɉɩɭɛɥɢɤɨɜɚɧ: ɆɇɂɂɌɗɉ № 1990 



Ⱦɨɤɭɦɟɧɬ 
ɭɬɜɟɪɠɞɟɧ: ɆɇɂɂɌɗɉ ɨɬ 1990-01-01 

Ⱦɨɤɭɦɟɧɬ 
ɪɚɡɪɚɛɨɬɚɧ: ɆɇɂɂɌɗɉ  

ɆɈɋȽɈɊɂɋɉɈɅɄɈɆ 

ɆɈɋɄɈȼɋɄɂɃ ɋɌɊɈɂɌȿɅɖɇɕɃ ɄɈɆɂɌȿɌ 

ɆɈɋɄɈȼɋɄɂɃ ɇȺɍɑɇɈ-ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɂɃ ɂ ɉɊɈȿɄɌɇɕɃ ɂɇɋɌɂɌɍɌ 
ɌɂɉɈȼɈȽɈ ɂ ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɈȽɈ ɉɊɈȿɄɌɂɊɈȼȺɇɂə 

ɆȿɌɈȾɂɑȿɋɄɂȿ ɍɄȺɁȺɇɂə 
ɩɨ ɪɚɫɱɟɬɭ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɧɚɪɭɠɧɵɯ ɫɬɟɧ, ɨɤɨɧ, 
ɤɪɵɲ) 

ɉɨɫɨɛɢɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ 

ɆɈɋɄȼȺ - 1990 

ɋɨɞɟɪɠɚɧɢɟ 

1. ɈȻɓɂȿ ɉɈɅɈɀȿɇɂə 

2. ɉɊɂȼȿȾȿɇɇɈȿ ɋɈɉɊɈɌɂȼɅȿɇɂȿ ɌȿɉɅɈɉȿɊȿȾȺɑȿ ɋɌȿɇɈȼɕɏ 
ɈȽɊȺɀȾȺɘɓɂɏ ɄɈɇɋɌɊɍɄɐɂɂ 

ɈȾɇɈɋɅɈɃɇɕȿ ɇȺɊɍɀɇɕȿ ɋɌȿɇɈȼɕȿ ɄɈɇɋɌɊɍɄɐɂɂ 

Ʉɢɪɩɢɱɧɚɹ ɤɥɚɞɤɚ 

Ɉɞɧɨɫɥɨɣɧɵɟ ɩɚɧɟɥɢ ɫ ɨɤɨɧɧɵɦ ɩɪɨɟɦɨɦ 

Ɉɞɧɨɫɥɨɣɧɵɟ ɩɚɧɟɥɢ ɩɨɥɨɫɨɜɨɣ ɪɚɡɪɟɡɤɢ (ɥɟɧɬɨɱɧɵɟ ɩɚɧɟɥɢ) 

ɆɇɈȽɈɋɅɈɃɇɕȿ ɇȺɊɍɀɇɕȿ ɋɌȿɇɈȼɕȿ ɄɈɇɋɌɊɍɄɐɂɂ 

Ɍɪɟɯɫɥɨɣɧɵɟ ɛɟɬɨɧɧɵɟ ɩɚɧɟɥɢ ɫ ɨɤɨɧɧɵɦ ɩɪɨɟɦɨɦ ɢ ɨɛɪɚɦɥɹɸɳɢɦɢ ɪɟɛɪɚɦɢ 

Ɍɪɟɯɫɥɨɣɧɵɟ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɟ ɩɚɧɟɥɢ ɫ ɨɤɨɧɧɵɦ ɩɪɨɟɦɨɦ ɢ ɨɛɪɚɦɥɹɸɳɢɦɢ ɪɟɛɪɚɦɢ 

Ɍɪɟɯɫɥɨɣɧɵɟ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɟ ɩɚɧɟɥɢ ɩɨɥɨɫɨɜɨɣ ɪɚɡɪɟɡɤɢ (ɥɟɧɬɨɱɧɵɟ ɩɚɧɟɥɢ) ɫ 
ɨɛɪɚɦɥɹɸɳɢɦɢ ɪɟɛɪɚɦɢ 

Ɍɪɟɯɫɥɨɣɧɵɟ ɩɚɧɟɥɢ ɫ ɝɢɛɤɢɦɢ ɫɜɹɡɹɦɢ 

3. ɈɉɊȿȾȿɅȿɇɂȿ ɆɂɇɂɆȺɅɖɇɈɃ ɌȿɆɉȿɊȺɌɍɊɕ ȼɇɍɌɊȿɇɇȿɃ ɉɈȼȿɊɏɇɈɋɌɂ 
ɈȽɊȺɀȾȿɇɂə 

ɌȿɉɅɈɉɊɈȼɈȾɇɕȿ ȼɄɅɘɑȿɇɂə ɏȺɊȺɄɌȿɊɇɈȽɈ ɌɂɉȺ 
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ɈɉɊȿȾȿɅȿɇɂȿ ɆɂɇɂɆȺɅɖɇɈɃ ɌȿɆɉȿɊȺɌɍɊɕ ȼ ɍɁɅȺɏ ɄɈɇɋɈɅɖɇɈȽɈ ɌɂɉȺ 
ɈȾɇɈɋɅɈɃɇɕɏ ɉȺɇȿɅȿɃ 

4. ɉɊɂȼȿȾȿɇɇɈȿ ɋɈɉɊɈɌɂȼɅȿɇɂȿ ɌȿɉɅɈɉȿɊȿȾȺɑȿ ɈɄɈɇɇɕɏ ȻɅɈɄɈȼ 

5. ɌȿɉɅɈɌȿɏɇɂɑȿɋɄɂȿ ɊȺɋɑȿɌɕ ɄɊɕɒɂ ɋ ɌȿɉɅɕɆ ɑȿɊȾȺɄɈɆ * 

ɊȺɋɑȿɌ ɄɊɕɒɂ ɋ ɌȿɉɅɕɆ ɑȿɊȾȺɄɈɆ ɉɊɂ ɋɌȺɐɂɈɇȺɊɇɈɆ 
ɌȿɆɉȿɊȺɌɍɊɇɈɆ ɊȿɀɂɆȿ 

Ɇɟɬɨɞɢɤɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

ɊȺɋɑȿɌ ɇȿɋɌȺɐɂɈɇȺɊɇɈȽɈ ɌȿɆɉȿɊȺɌɍɊɇɈȽɈ ɊȿɀɂɆȺ ɌȿɉɅɈȽɈ ɑȿɊȾȺɄȺ 

ɉɊɂɅɈɀȿɇɂȿ 

ɁɇȺɑȿɇɂə  ɂ r ɇȿɄɈɌɈɊɕɏ ȼɂȾɈȼ ɋɌȿɇɈȼɕɏ ɉȺɇȿɅȿɃ ɋ ɊȺɁɇɕɆɂ 
ɌȿɉɅɈɉɊɈȼɈȾɇɕɆɂ ȼɄɅɘɑȿɇɂəɆɂ ɂ ɍɑȺɋɌɄɈȼ ɋɌȿɇ ɋ ɊȺɁɅɂɑɇɕɆɂ 
ɌɂɉȺɆɂ ȽɂȻɄɂɏ ɋȼəɁȿɃ 

Ɍɪɟɯɫɥɨɣɧɵɟ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɟ ɧɚɪɭɠɧɵɟ ɫɬɟɧɵ ɩɨ ɚɥɶɛɨɦɭ 5Ɋɋ41-39* 

Ɍɪɟɯɫɥɨɣɧɵɟ ɩɚɧɟɥɢ ɩɨɥɨɫɨɜɨɣ ɪɚɡɪɟɡɤɢ ɫ ɝɢɛɤɢɦɢ ɫɜɹɡɹɦɢ ɞɨɦɨɜ ɫɟɪɢɢ 1.030.1-1 

Ɍɪɟɯɫɥɨɣɧɵɟ ɩɚɧɟɥɢ ɩɨɥɨɫɨɜɨɣ ɪɚɡɪɟɡɤɢ ɞɥɹ ɩɥɨɞɨɨɜɨɳɧɵɯ ɛɚɡ 

Ɋɚɡɥɢɱɧɵɟ ɜɢɞɵ ɝɢɛɤɢɯ ɫɜɹɡɟɣ 

Ƚɢɛɤɢɟ ɫɜɹɡɢ, ɫɨɜɦɟɳɟɧɧɵɟ ɫ ɤɚɪɤɚɫɨɦ ɩɚɧɟɥɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɪɭɠɧɵɯ ɩɚɧɟɥɹɯ ɞɨɦɨɜ 
ɫɟɪɢɢ ɉ44/17 

«Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ» ɪɚɡɪɚɛɨɬɚɧɵ ɥɚɛɨɪɚɬɨɪɢɟɣ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɩɥɨɮɢɡɢɤɢ 
ɆɇɂɉɌɗɉɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɨɦ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɧɚ 1986-88 ɝɝ. 

ɋɨɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɢ ɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɚɧɟɥɟɣ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ 
ɭɱɚɫɬɤɨɜ, ɨɞɧɨɫɥɨɣɧɵɯ ɢ ɦɧɨɝɨɫɥɨɣɧɵɯ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚ 
ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɤɨɧɫɬɪɭɤɰɢɣ ɨɰɟɧɢɬɶ ɜɥɢɹɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɢɯ 
ɬɟɩɥɨɡɚɳɢɬɭ ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ ɫɥɨɠɧɵɯ ɪɚɫɱɟɬɨɜ. 

ɉɪɢɜɟɞɟɧɵ ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɢ ɫɪɟɞɧɸɸ 
ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɡɨɧɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ. 

Ɉɩɪɟɞɟɥɟɧɵ ɜɟɥɢɱɢɧɵ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɤɨɧɫɬɪɭɤɰɢɣ ɨɤɨɧɧɵɯ 
ɛɥɨɤɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɦɟɧɤɥɚɬɭɪɨɣ ɢɡɞɟɥɢɣ ɩɨ ȽɈɋɌ 11214-86 ɢ ȽɈɋɌ 16289-80, ɚ 
ɬɚɤɠɟ ɩɨ ɚɥɶɛɨɦɚɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɆɇɂɂɌɗɉɨɦ. 

ɉɪɢɜɟɞɟɧɚ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɦɢɤɪɨɤɥɢɦɚɬɚ ɤɪɵɲ ɫ ɬɟɩɥɵɦ ɱɟɪɞɚɤɨɦ. 
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ȼ ɩɪɢɥɨɠɟɧɢɢ ɤ ɪɚɛɨɬɟ ɞɚɧɵ ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɯ ɭɡɥɨɜ ɫɨɩɪɹɠɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɩɪɚɤɬɢɱɟɫɤɢɣ ɢɧɬɟɪɟɫ ɞɥɹ 
ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ. 

ɋɨɫɬɚɜɢɬɟɥɢ - ɤɚɧɞɢɞɚɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ Ƚ.Ʉ. Ⱥɜɞɟɟɜ, ȼ.ɋ. ȼɚɤɨɥɸɤ ɢ Ʉ.ɉ. Ʉɨɩɵɥɨɜ, 
ɢɧɠ. ȼ.ɂ. ɋɭɪɤɨɜ. 

1. ɈȻɓɂȿ ɉɈɅɈɀȿɇɂə 
1.1. ɇɚɫɬɨɹɳɢɟ «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ» ɪɚɡɪɚɛɨɬɚɧɵ ɜ ɪɚɡɜɢɬɢɟ § 2 «ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ» ɋɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɩɨ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɩɥɨɬɟɯɧɢɤɟ (ɋɇɢɉ II-3-79**), ɭɬɜɟɪɠɞɟɧɧɵɯ Ƚɨɫɫɬɪɨɟɦ ɋɋɋɊ ɢ 
ɜɜɟɞɟɧɧɵɯ ɜ ɞɟɣɫɬɜɢɟ ɫ 1 ɢɸɥɹ 1986 ɝ. 

1.2. Ɉɛɳɢɟ ɩɪɢɧɰɢɩɵ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɡɞɚɧɢɣ ɢɡɥɨɠɟɧɵ ɜ «Ɋɭɤɨɜɨɞɫɬɜɟ ɩɨ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɦɭ ɪɚɫɱɟɬɭ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ» (Ɇ., ɇɂɂɋɎ Ƚɨɫɫɬɪɨɹ ɋɋɋɊ, 1985). «Ɇɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ» ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɪɚɫɲɢɪɹɸɬ ɢ ɞɨɩɨɥɧɹɸɬ ɝɥ. 2 ɷɬɨɝɨ «Ɋɭɤɨɜɨɞɫɬɜɚ», ɬɚɤ 
ɤɚɤ ɫɨɞɟɪɠɚɬ ɦɚɬɟɪɢɚɥ ɩɨ ɪɚɫɱɟɬɭ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ, ɚ ɜ 
ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɢ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɪɭɠɧɵɯ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɥɸɛɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

1.3. ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɧɚɪɭɠɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɝɥɚɜɚɦɢ ɋɇɢɉ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɡɞɚɧɢɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ, ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɩɥɨɬɟɯɧɢɤɟ (ɋɇɢɉ II-3-79**); ɨɬɨɩɥɟɧɢɸ, ɜɟɧɬɢɥɹɰɢɢ ɢ 
ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɸ ɜɨɡɞɭɯɚ (II-33-75*); ɫɬɪɨɢɬɟɥɶɧɨɣ ɤɥɢɦɚɬɨɥɨɝɢɢ ɢ ɝɟɨɮɢɡɢɤɟ 
(2.01.01-82); ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɦɭ ɨɫɜɟɳɟɧɢɸ (II-4-79), ɚ ɬɚɤɠɟ ɩɨɥɨɠɟɧɢɹɦɢ 
ɧɚɫɬɨɹɳɢɯ «Ɇɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ». 

1.4. «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ» ɩɨɡɜɨɥɹɸɬ ɛɨɥɟɟ ɩɨɥɧɨ ɢ ɤɨɧɤɪɟɬɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɪɹɞ 
ɬɪɟɛɨɜɚɧɢɣ ɋɇɢɉ II-3-79** ɨɛɟɫɩɟɱɟɧɢɸ ɡɚɞɚɧɧɵɯ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɡɞɚɧɢɣ ɫ ɭɱɟɬɨɦ ɦɧɨɝɨɨɛɪɚɡɢɹ ɬɢɩɨɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ 
ɨɝɪɚɠɞɟɧɢɣ. 

1.5. ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ «Ɇɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɹɯ» ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɥɭɱɟɧɵ ɧɚ 
ɨɫɧɨɜɟ ɦɧɨɝɨɜɚɪɢɚɧɬɧɵɯ ɪɚɫɱɟɬɨɜ ɧɚ ɗȼɆ ɩɥɨɫɤɢɯ ɢ ɨɛɴɟɦɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɨɥɟɣ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. Ɉɧɢ ɩɨɡɜɨɥɹɸɬ ɧɚ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɨɝɪɚɠɞɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨ, ɫ ɩɪɢɟɦɥɟɦɨɣ ɞɥɹ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɨɜ ɬɨɱɧɨɫɬɶɸ, ɨɩɪɟɞɟɥɹɬɶ 
ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɧɚ 
ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ. 

1.6. ɉɪɢɧɹɬɵɟ ɜ «ɍɤɚɡɚɧɢɹɯ» ɭɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɨɫɧɨɜɧɵɯ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɜɟɥɢɱɢɧ 
ɢ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

Ȝ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/ɦ·°ɋ; 

R - ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɥɨɹ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2·°ɋ/ȼɬ; 

Rɤ - ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2·°ɋ/ȼɬ; 

 - ɭɫɥɨɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2·°ɋ/ȼɬ; 
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 - ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2·°ɋ/ȼɬ; 

 - ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɦ2·°ɋ/ȼɬ; 

αɜ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 
ȼɬ/ɦ2·°ɋ; 

αɧ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, 
ȼɬ/ɦ2·°ɋ; 

tɧ - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ; 

tɜ - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɹ, °ɋ; 

τɜ - ɬɟɦɩɟɪɚɬɭɪɚ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɟɧɢɹ, °ɋ; 

τɭ - ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɭɝɥɭ ɤɨɧɫɬɪɭɤɰɢɢ, °ɋ; 

∆tɧ - ɧɨɪɦɚɬɢɜɧɵɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, °ɋ; 

Ȗ - ɩɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɤɝ/ɦ3; 

δ - ɬɨɥɳɢɧɚ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɫɥɨɹ, ɦ; 

ɩ - ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɩɨɥɨɠɟɧɢɟ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɚɪɭɠɧɨɦɭ ɜɨɡɞɭɯɭ; 

r - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɬɵɤɨɜ, 
ɨɛɪɚɦɥɹɸɳɢɯ ɪɟɛɟɪ ɢ ɞɪɭɝɢɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ; 

η - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɡɨɧɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɝɨ ɜɤɥɸɱɟɧɢɹ; 

ηɜ - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ 
ɩɨɫɪɟɞɢɧɟ ɦɟɠɞɭ ɨɫɹɦɢ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɤɥɸɱɟɧɢɣ; 

ηɜ.ɫɪ - ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɨɧɫɬɪɭɤɰɢɢ ɦɟɠɞɭ ɨɫɹɦɢ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ; 

ɚ - ɲɢɪɢɧɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɝɨ ɜɤɥɸɱɟɧɢɹ, ɦɦ; 

ɫ - ɝɥɭɛɢɧɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɝɨ ɜɤɥɸɱɟɧɢɹ, ɦɦ; 

L - ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɜɤɥɸɱɟɧɢɣ, ɦɦ. 



2. ɉɊɂȼȿȾȿɇɇɈȿ ɋɈɉɊɈɌɂȼɅȿɇɂȿ 
ɌȿɉɅɈɉȿɊȿȾȺɑȿ ɋɌȿɇɈȼɕɏ 
ɈȽɊȺɀȾȺɘɓɂɏ ɄɈɇɋɌɊɍɄɐɂɂ 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɟɫɬɶ ɜɟɥɢɱɢɧɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ 
ɭɫɪɟɞɧɟɧɧɵɟ ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɫɜɨɣɫɬɜɚ ɫɥɨɠɧɨɣ (ɧɟɨɞɧɨɪɨɞɧɨɣ) ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɩɪɢ ɫɬɚɰɢɨɧɚɪɧɨɦ ɪɟɠɢɦɟ ɧɟ ɹɜɥɹɟɬɫɹ 
ɨɞɧɨɦɟɪɧɵɦ. ȿɝɨ ɜɟɥɢɱɢɧɚ ɫɱɢɬɚɟɬɫɹ ɪɚɜɧɨɣ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɭɫɥɨɜɧɨɣ 
ɨɞɧɨɪɨɞɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɬɨɣ ɠɟ ɩɥɨɳɚɞɢ, ɨɞɧɨɦɟɪɧɵɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ 
ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɟɪɟɩɚɞɚɯ ɪɚɜɟɧ ɬɟɩɥɨɜɨɦɭ ɩɨɬɨɤɭ ɱɟɪɟɡ 
ɞɚɧɧɭɸ ɪɟɚɥɶɧɭɸ ɨɝɪɚɠɞɚɸɳɭɸ ɤɨɧɫɬɪɭɤɰɢɸ. 

ʝʓʜʝʠʚʝʘʜʪʔ ʜАʟʢʕʜʪʔ ʠʡʔʜʝʑʪʔ ʙʝʜʠʡʟʢʙʥʗʗ 

ʙˋ˓˒ˋчː˃ˢ ˍˎ˃ˇˍ˃ 

2.1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɡɛɢɜɤɢ ɩɥɨɳɚɞɟɣ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɨɜ ɫɬɟɧɵ ɢɡ ɤɢɪɩɢɱɧɨɣ 

ɤɥɚɞɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ  ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 1. 

 

Ɋɢɫ. 1. ɋɯɟɦɚ ɪɚɡɛɢɜɤɢ ɩɥɨɳɚɞɟɣ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɨɜ ɤɢɪɩɢɱɧɨɣ ɫɬɟɧɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

: 1 - ɩɪɨɫɬɟɧɨɤ; 2 - ɦɟɠɨɤɨɧɧɵɣ ɭɱɚɫɬɨɤ; 3 - ɝɥɭɯɨɣ ɭɱɚɫɬɨɤ; L - ɲɢɪɢɧɚ ɩɪɨɫɬɟɧɤɚ, ɦ; 
Lɨ - ɲɢɪɢɧɚ ɨɤɧɚ, ɦ; Hɨ - ɜɵɫɨɬɚ ɨɤɧɚ, ɦ; Hɦ.ɭ - ɜɵɫɨɬɚ ɦɟɠɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɤɢɪɩɢɱɧɨɣ ɫɬɟɧɵ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ 
ɮɨɪɦɭɥɟ: 



,                                                               (1) 

ɝɞɟ Fnp - ɩɥɨɳɚɞɶ ɩɪɨɫɬɟɧɤɨɜ, ɦ2; 

Fɦ.ɭ - ɩɥɨɳɚɞɶ ɦɟɠɨɤɨɧɧɵɯ ɭɱɚɫɬɤɨɜ (ɩɨ ɜɟɪɬɢɤɚɥɢ), ɦ2; 

Fɝɭ - ɩɥɨɳɚɞɶ ɝɥɭɯɢɯ ɭɱɚɫɬɤɨɜ, ɦ2; 

rɩɪ - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 2; 

rɦ.ɭ - ɨɩɪɟɞɟɥɹɟɬɫɹ: 

ɚ) ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɦɟɠɞɭɷɬɚɠɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɧɟ ɭɝɥɭɛɥɹɟɬɫɹ ɜ ɬɨɥɳɭ ɤɥɚɞɤɢ, ɩɨ ɝɪɚɮɢɤɚɦ 
ɧɚ ɪɢɫ. 2 (ɩɪɢ ɷɬɨɦ Hɦ.ɭ = L); 

ɛ) ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɦɟɠɞɭɷɬɚɠɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɭɝɥɭɛɥɹɟɬɫɹ ɜ ɬɨɥɳɭ ɤɥɚɞɤɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 
0,5 ɤɢɪɩɢɱɚ, ɬɨ ɡɧɚɱɟɧɢɟ rɦ.ɭ, ɩɨɥɭɱɟɧɧɨɟ ɩɨ ɝɪɚɮɢɤɚɦ ɪɢɫ. 2, ɭɦɧɨɠɚɟɬɫɹ ɧɚ 0,9; 

ɜ) ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɦɟɠɞɭɷɬɚɠɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɭɝɥɭɛɥɹɟɬɫɹ ɜ ɬɨɥɳɭ ɤɥɚɞɤɢ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 
ɤɢɪɩɢɱɚ, ɬɨ ɡɧɚɱɟɧɢɟ rɦ.ɭ ɭɱɚɫɬɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɩɨɥɸ; 

 

Ɋɢɫ. 2. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɤɢɪɩɢɱɧɨɣ ɫɬɟɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ ɩɪɨɫɬɟɧɤɚ L, 
ɬɨɥɳɢɧɵ ɤɨɧɫɬɪɭɤɰɢɢ δ ɢ ɬɢɩɚ ɨɤɧɚ: Ɉɋ - ɫɩɚɪɟɧɧɵɣ ɨɤɨɧɧɵɣ ɛɥɨɤ (ɫɩɥɨɲɧɚɹ ɥɢɧɢɹ), 



ɈɊ - ɪɚɡɞɟɥɶɧɵɣ ɨɤɨɧɧɵɣ ɛɥɨɤ (ɩɭɧɤɬɢɪɧɚɹ ɥɢɧɢɹ) 1 - δ = 510 ɦɦ; 2 - δ =640 ɦɦ; 3 - δ 
=780 ɦɦ 

rɝ.ɭ - ɨɩɪɟɞɟɥɹɟɬɫɹ: 

ɚ) ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɦɟɠɞɭɷɬɚɠɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɧɟ ɭɝɥɭɛɥɹɟɬɫɹ ɜ ɬɨɥɳɭ ɤɥɚɞɤɢ, ɬɨ rɝ.ɭ = 1; 

ɛ) ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɦɟɠɞɭɷɬɚɠɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɭɝɥɭɛɥɹɟɬɫɹ ɜ ɬɨɥɳɭ ɤɥɚɞɤɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 
0,5 ɤɢɪɩɢɱɚ, ɬɨ ɡɧɚɱɟɧɢɟ rɝ.ɭ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,9; 

ɜ) ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɦɟɠɞɭɷɬɚɠɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɭɝɥɭɛɥɹɟɬɫɹ ɜ ɬɨɥɳɭ ɤɥɚɞɤɢ ɛɨɥɟɟ ɱɟɦ ɧɚ 0,5 
ɤɢɪɩɢɱɚ, ɬɨ rɝ.ɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɚ ɩɨ ɩ. 2.8 ɋɇɢɉ II-3-79**. 

ʝˇːˑ˔ˎˑˌː˞ˈ ˒˃ːˈˎˋ ˔ ˑˍˑːː˞ˏ ˒˓ˑˈˏˑˏ 

2.2. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɡɛɢɜɤɢ ɩɥɨɳɚɞɟɣ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɨɜ ɨɞɧɨɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɫ 

ɨɤɨɧɧɵɦ ɩɪɨɟɦɨɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ  ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3. 

 

Ɋɢɫ. 3. ɋɯɟɦɚ ɪɚɡɛɢɜɤɢ ɩɥɨɳɚɞɟɣ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɨɜ ɨɞɧɨɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ : 1 - ɩɟɪɟɦɵɱɤɚ; 2 - ɩɪɨɫɬɟɧɨɤ; 3 - ɩɨɞɨɤɨɧɧɵɣ ɭɱɚɫɬɨɤ; ɭ. ɩ. - ɭɪɨɜɟɧɶ 
ɩɟɪɟɤɪɵɬɢɹ. ɒɬɪɢɯɨɜɤɨɣ ɩɨɤɚɡɚɧɚ ɩɥɨɳɚɞɶ ɭɝɥɨɜɵɯ ɭɱɚɫɬɤɨɜ 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɨɞɧɨɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɫ ɨɤɨɧɧɵɦ ɩɪɨɟɦɨɦ 
ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

                                                  (2) 

http://snipov.net/c_4626_snip_95876.html


ɝɞɟ Fɩɚɧ - ɩɥɨɳɚɞɶ ɩɚɧɟɥɢ, ɦ2 

Fɩɚɧ = Lɩɚɧ ∙ Hɩɚɧ − Lɨɤ ∙ Hɨɤν                                                                     

Fɩɪɨɫ - ɩɥɨɳɚɞɶ ɩɪɨɫɬɟɧɤɚ, ɦ2 

Fɩɪɨɫ = Lɩɪɨɫ ∙ Hɨɤν                                                                                      

Fɩɟɪ - ɩɥɨɳɚɞɶ ɩɟɪɟɦɵɱɤɢ, ɦ2 

Fɩɟɪ = Lɨɤ ∙ Hɩɟɪ.                                                                                         

 

Ɋɢɫ. 4. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɨɞɧɨɫɥɨɣɧɨɣ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ ɭɬɟɩɥɟɧɧɵɦ 
ɤɨɥɨɞɰɟɨɛɪɚɡɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɡɚɤɪɵɬɵɦ ɫɬɵɤɨɦ ɩɪɢ ɫɩɚɪɟɧɧɵɯ (ɚ) ɢ ɪɚɡɞɟɥɶɧɵɯ (ɛ) 
ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ, L = 400 ɦɦ 

Fɩ.ɭ - ɩɥɨɳɚɞɶ ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ, ɦ2 

Fɩ.ɭ = Lɨɤ ∙ Hɩ.ɭν                                                                                          

Fɭ.ɭ - ɩɥɨɳɚɞɶ ɭɝɥɨɜɵɯ ɭɱɚɫɬɤɨɜ, ɦ2 

Fɭ.ɭ = Fɩɚɧ − (Fɩɪɨɫ + Fɩɟɪ + Fɩ.ɭ).                                                              

2.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɩɪɨɫɬɟɧɤɚ ɩɚɧɟɥɟɣ rɩɪ 
ɩɪɨɢɡɜɨɞɢɬɫɹ: 

ɞɥɹ ɩɪɨɫɬɟɧɤɚ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ ɭɬɟɩɥɟɧɧɵɦ ɤɨɥɨɞɰɟɨɛɪɚɡɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɡɚɤɪɵɬɵɦ 
ɫɬɵɤɨɦ ɩɪɢ ɫɩɚɪɟɧɧɵɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ - ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɬɚɛɥɢɰɚɦ ɧɚ ɪɢɫ. 4; 



ɬɨ ɠɟ, ɞɥɹ «ɨɬɤɪɵɬɨɝɨ» ɫɬɵɤɚ - ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɬɚɛɥɢɰɚɦ ɧɚ ɪɢɫ. 5; 

 

Ɋɢɫ. 5. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɨɞɧɨɫɥɨɣɧɨɣ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ ɭɬɟɩɥɟɧɧɵɦ 
ɤɨɥɨɞɰɟɨɛɪɚɡɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ «ɨɬɤɪɵɬɵɦ» ɫɬɵɤɨɦ ɩɪɢ ɫɩɚɪɟɧɧɵɯ (ɚ) ɢ ɪɚɡɞɟɥɶɧɵɯ (ɛ) 
ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ, L = 400 ɦɦ 

 



Ɋɢɫ. 6. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɨɞɧɨɫɥɨɣɧɨɣ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ ɩɪɹɦɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɫɬɵɤɨɦ ɩɪɢ ɫɩɚɪɟɧɧɵɯ (ɚ) ɢ ɪɚɡɞɟɥɶɧɵɯ (ɛ) ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ, L = 550 ɦɦ 

ɞɥɹ ɩɪɨɫɬɟɧɤɚ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ ɩɪɹɦɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɨɦ ɩɪɢ ɫɩɚɪɟɧɧɵɯ ɢ 
ɪɚɡɞɟɥɶɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ - ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɬɚɛɥɢɰɚɦ ɧɚ ɪɢɫ. 6; 

ɞɥɹ ɩɪɨɫɬɟɧɤɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɪɢɦɵɤɚɧɢɹ ɞɜɭɯɦɨɞɭɥɶɧɨɣ ɩɚɧɟɥɢ ɩɪɢ ɫɩɚɪɟɧɧɵɯ ɢ 
ɪɚɡɞɟɥɶɧɵɯ ɨɤɧɚɯ - ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 7. 

2.4. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɢ 
ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ: 

ɞɥɹ ɩɚɧɟɥɟɣ ɫ ɭɬɟɩɥɟɧɧɵɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ ɢ ɫɩɥɨɲɧɨɣ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ (δɩ = 
140 ɦɦ) ɩɪɢ ɫɩɚɪɟɧɧɵɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɨɤɧɚɯ - ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɬɚɛɥɢɰɟ ɧɚ ɪɢɫ. 8, 

ɞɥɹ ɩɚɧɟɥɟɣ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ ɛɟɡ ɭɬɟɩɥɢɬɟɥɹ ɢ ɫɨ ɫɩɚɪɟɧɧɵɦ ɨɤɨɧɧɵɦ ɛɥɨɤɨɦ (ɫ 
ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ δɩ = 220 ɦɦ) - ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɬɚɛɥɢɰɟ ɧɚ ɪɢɫ. 9, 

 

Ɋɢɫ. 7. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɪɢɦɵɤɚɧɢɹ ɞɜɭɯɦɨɞɭɥɶɧɨɣ ɩɚɧɟɥɢ ɩɪɢ 
ɫɩɚɪɟɧɧɵɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ 

 



Ɋɢɫ. 8. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɢ ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɫ ɭɬɟɩɥɟɧɧɵɦ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ ɢ ɫɩɥɨɲɧɨɣ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ (δɩ = 140 ɦɦ) ɩɪɢ ɫɩɚɪɟɧɧɵɯ (ɚ) 
ɢ ɪɚɡɞɟɥɶɧɵɯ (ɛ) ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ 

 

Ɋɢɫ. 9. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɢ ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ ɛɟɡ ɭɬɟɩɥɢɬɟɥɹ ɢ ɫɨ ɫɩɚɪɟɧɧɵɦ ɨɤɨɧɧɵɦ ɛɥɨɤɨɦ (ɫ ɩɥɢɬɨɣ 
ɩɟɪɟɤɪɵɬɢɹ δɩ = 220 ɦɦ) 

 

Ɋɢɫ. 10. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɢ ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ ɛɟɡ ɭɬɟɩɥɢɬɟɥɹ ɢ ɫ ɪɚɡɞɟɥɶɧɵɦ ɨɤɨɧɧɵɦ ɛɥɨɤɨɦ (ɫ ɩɥɢɬɨɣ 
ɩɟɪɟɤɪɵɬɢɹ δɩ = 220 ɦɦ) 

ɬɨ ɠɟ, ɫ ɪɚɡɞɟɥɶɧɵɦ ɨɤɨɧɧɵɦ ɛɥɨɤɨɦ - ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɬɚɛɥɢɰɟ ɧɚ ɪɢɫ. 10, 

ɞɥɹ ɩɚɧɟɥɟɣ ɫ ɭɬɟɩɥɟɧɧɵɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ ɢ. ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ (δɩ = 220 ɦɦ) 
ɩɪɢ ɪɚɡɞɟɥɶɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ - ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 11, 



 

Ɋɢɫ. 11. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɢ ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ 
ɭɬɟɩɥɟɧɧɵɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ ɩɪɢ ɪɚɡɞɟɥɶɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ (ɫ ɩɥɢɬɨɣ 
ɩɟɪɟɤɪɵɬɢɹ δn = 220 ɦɦ) 

 

Ɋɢɫ. 12. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɢ ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ 
ɭɬɟɩɥɟɧɧɵɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ, ɩɪɢ ɫɩɚɪɟɧɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ (ɫ ɩɥɢɬɨɣ 
ɩɟɪɟɤɪɵɬɢɹ δn = 220 ɦɦ) 



ɬɨ ɠɟ, ɩɪɢ ɫɩɚɪɟɧɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ - ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 12. 

2.5. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɭɝɥɨɜɵɯ ɭɱɚɫɬɤɨɜ rɭ.ɭ 
ɩɨɞ ɨɤɧɨɦ ɢ ɧɚɞ ɨɤɧɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ: 

ɞɥɹ ɩɚɧɟɥɟɣ ɫ ɭɬɟɩɥɟɧɧɵɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ (ɫɨ ɫɩɥɨɲɧɨɣ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ δɩ = 
140 ɦɦ) - ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɬɚɛɥɢɰɟ ɧɚ ɪɢɫ. 13, 

 

Ɋɢɫ. 13. Ɉɩɪɟɞɟɥɟɧɢɟ r ɭɝɥɨɜɵɯ ɭɱɚɫɬɤɨɜ ɩɨɞ ɨɤɧɨɦ (ɚ) ɢ ɧɚɞ ɨɤɧɨɦ (ɛ) ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ 
ɭɬɟɩɥɟɧɧɵɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ (ɫɨ ɫɩɥɨɲɧɨɣ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ δɩ = 140 ɦɦ) ɩɪɢ L 
= 400 ɦɦ 

ɞɥɹ ɩɚɧɟɥɟɣ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ ɛɟɡ ɭɬɟɩɥɢɬɟɥɹ (ɫ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ δɩ = 220 ɦɦ) 
- ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɬɚɛɥɢɰɟ ɧɚ ɪɢɫ. 14, 

ɬɨ ɠɟ, ɩɪɢ ɭɬɟɩɥɟɧɧɨɦ ɫɬɵɤɟ - ɩɨ ɝɪɚɮɢɤɚɦ ɢ ɬɚɛɥɢɰɟ ɧɚ ɪɢɫ. 15. 

2.6. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ r ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɨɝɨ 
ɢɦɩɨɫɬɚ ɜ ɩɚɧɟɥɢ ɩɪɢ ɫɩɚɪɟɧɧɵɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 16. 

2.7. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ 
ɯɚɪɚɤɬɟɪɧɵɯ ɩɚɧɟɥɟɣ ɜ ɰɟɥɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ: 

ɞɥɹ ɩɚɧɟɥɟɣ ɫ ɭɬɟɩɥɟɧɧɵɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɚɦɢ ɩɪɢ ɦɟɠɞɭɷɬɚɠɧɨɦ 
ɩɟɪɟɤɪɵɬɢɢ ɢɡ ɫɩɥɨɲɧɨɣ ɩɥɢɬɵ ɬɨɥɳɢɧɨɣ 140 ɦɦ (ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɲɢɪɢɧɵ ɨɤɧɚ, ɧɨ ɩɪɢ 
ɩɨɫɬɨɹɧɧɨɣ ɟɝɨ ɜɵɫɨɬɟ) - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 17; 

ɞɥɹ ɩɚɧɟɥɟɣ ɫ ɭɬɟɩɥɟɧɧɵɦ ɤɨɥɨɞɰɟɨɛɪɚɡɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɨɦ ɩɪɢ ɪɚɡɧɨɦ 
ɡɚɩɨɥɧɟɧɢɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɬɵɤɚ, ɫɨɩɪɹɝɚɸɳɟɝɨɫɹ ɫ ɩɭɫɬɨɬɟɥɨɣ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ 
ɬɨɥɳɢɧɨɣ 220 ɦɦ, ɢ ɪɚɡɥɢɱɧɵɯ ɪɚɡɦɟɪɚɯ ɨɤɨɧɧɨɝɨ ɩɪɨɟɦɚ - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 18; 
ɩɪɢɜɟɞɟɧɧɚɹ ɧɚ ɝɪɚɮɢɤɟ ɡɚɜɢɫɢɦɨɫɬɶ ɞɚɧɚ ɞɥɹ ɭɫɥɨɜɢɹ ɭɫɬɚɧɨɜɤɢ 

http://snipov.net/c_4745_snip_112828.html#i66901
http://snipov.net/c_4745_snip_112828.html#i78642


 

Ɋɢɫ. 14. Ɉɩɪɟɞɟɥɟɧɢɟ r ɭɝɥɨɜɵɯ ɭɱɚɫɬɤɨɜ ɩɨɞ ɨɤɧɨɦ (ɚ) ɢ ɧɚɞ ɨɤɧɨɦ (ɛ) ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ ɛɟɡ ɭɬɟɩɥɢɬɟɥɹ (ɫ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ δɩ = 220 ɦɦ) 

 

Ɋɢɫ. 15. Ɉɩɪɟɞɟɥɟɧɢɟ r ɭɝɥɨɜɵɯ ɭɱɚɫɬɤɨɜ ɩɨɞ ɨɤɧɨɦ (ɚ) ɢ ɧɚɞ ɨɤɧɨɦ (6) ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫ 
ɭɬɟɩɥɟɧɧɵɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɫɬɵɤɨɦ (ɫ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ δɩ = 220 ɦɦ) 



 

Ɋɢɫ. 16. Ɉɩɪɟɞɟɥɟɧɢɟ r ɢɦɩɨɫɬɚ ɨɞɧɨɫɥɨɣɧɨɣ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɩɪɢ ɫɩɚɪɟɧɧɵɯ (ɚ) ɢ 
ɪɚɡɞɟɥɶɧɵɯ (ɛ) ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ 

 

Ɋɢɫ. 17. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɨɞɧɨɫɥɨɣɧɵɯ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɯ 
ɩɚɧɟɥɟɣ ɩɪɢ ɦɟɠɞɭɷɬɚɠɧɨɦ ɩɟɪɟɤɪɵɬɢɢ ɢɡ ɫɩɥɨɲɧɨɣ ɩɥɢɬɵ ɬɨɥɳɢɧɨɣ 140 ɦɦ: 1 - ɩɪɢ 
ɪɚɡɞɟɥɶɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ; 2 - ɩɪɢ ɫɩɚɪɟɧɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɚɯ 



 

Ɋɢɫ. 18. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɨɞɧɨɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ (δɩ = 350 ɢ 
400 ɦɦ) ɫ ɤɨɥɨɞɰɟɨɛɪɚɡɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɨɦ: ɚ - ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɫɬɵɤ ɫ ɪɚɫɬɜɨɪɨɦ; 
ɛ - ɬɨ ɠɟ, ɫɨ ɜɫɩɟɧɟɧɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ; ɜ - ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɵɤ ɫ ɭɬɟɩɥɟɧɧɵɦ ɤɨɥɨɞɰɟɦ 

ɜ ɩɚɧɟɥɹɯ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɫ ɪɚɡɞɟɥɶɧɵɦɢ ɩɟɪɟɩɥɟɬɚɦɢ (ɈɊ); ɜ ɫɥɭɱɚɟ ɩɪɢɦɟɧɟɧɢɹ 

ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɫɨ ɫɩɚɪɟɧɧɵɦɢ ɩɟɪɟɩɥɟɬɚɦɢ (Ɉɋ) ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɜɟɥɢɱɢɧɭ , 
ɩɨɥɭɱɟɧɧɭɸ ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ 18, ɜɜɟɫɬɢ ɩɨɩɪɚɜɤɭ: 

 

 



 

Ɋɢɫ. 19. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɨɞɧɨɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ (δɩ = 350 ɢ 
400 ɦɦ) ɫ ɩɥɨɫɤɢɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɨɦ: К - ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɫɬɵɤ ɫ ɪɚɫɬɜɨɪɨɦ; ɛ - ɬɨ ɠɟ, 
ɫɨ ɜɫɩɟɧɟɧɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ; ɜ - ɩɥɨɫɤɢɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɵɤ 

ɞɥɹ ɚɧɚɥɨɝɢɱɧɵɯ ɭɫɥɨɜɢɣ, ɧɨ ɞɥɹ ɩɚɧɟɥɟɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɫ ɩɥɨɫɤɢɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɨɦ, 
- ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 19; 

ɞɥɹ ɩɚɧɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɭɝɥɚ, ɫɨɩɪɹɝɚɸɳɢɯɫɹ ɫ ɩɭɫɬɨɬɟɥɨɣ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ ɬɨɥɳɢɧɨɣ 
220 ɦɦ, ɞɥɹ ɞɜɭɯ ɨɬɧɨɲɟɧɢɣ Fɩ/Fɨ.ɩ - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 20. 



 

Ɋɢɫ. 20. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɨɞɧɨɫɥɨɣɧɵɯ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɯ 
ɩɚɧɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɭɝɥɚ ɩɪɢ Fɩ/Fɨ.ɩ = 2,0 (Ⱥ) ɢ Fɩ/Fɨ.ɩ = 2,35 (Ȼ): ɚ - ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɫɬɵɤ ɫ ɪɚɫɬɜɨɪɨɦ; ɛ - ɬɨ ɠɟ, ɫɨ ɜɫɩɟɧɟɧɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ; ɜ - ɬɟɩɥɨɨɬɞɚɸɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɩɚɧɟɥɢ 

ʝˇːˑ˔ˎˑˌː˞ˈ ˒˃ːˈˎˋ ˒ˑˎˑ˔ˑ˅ˑˌ ˓˃ˊ˓ˈˊˍˋ ȋˎˈː˕ˑчː˞ˈ ˒˃ːˈˎˋȌ 

2.8. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɡɛɢɜɤɢ ɥɟɧɬɨɱɧɨɣ ɩɚɧɟɥɢ ɧɚ ɪɚɫɱɟɬɧɵɟ ɭɱɚɫɬɤɢ ɩɪɢɜɟɞɟɧɚ 
ɧɚ ɪɢɫ. 21. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ r ɪɚɡɥɢɱɧɵɯ 
ɭɱɚɫɬɤɨɜ ɥɟɧɬɨɱɧɨɣ ɩɚɧɟɥɢ, ɦɟɠɨɤɨɧɧɨɣ ɜɫɬɚɜɤɢ ɢ ɭɝɥɨɜɨɣ ɩɚɧɟɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ: 

ɞɥɹ ɤɪɚɟɜɵɯ ɭɱɚɫɬɤɨɜ ɥɟɧɬɨɱɧɨɣ ɩɚɧɟɥɢ (ɭɱɚɫɬɤɢ I ɢ V) - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 21; 

ɞɥɹ ɦɟɠɨɤɨɧɧɵɯ ɜɫɬɚɜɨɤ ɢ ɭɱɚɫɬɤɚ ɥɟɧɬɨɱɧɨɣ ɩɚɧɟɥɢ ɦɟɠɞɭ ɨɤɨɧɧɵɦɢ ɩɪɨɟɦɚɦɢ 
(ɭɱɚɫɬɤɢ II ɢ IV) - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 22; 

ɞɥɹ ɦɟɠɨɤɨɧɧɨɣ ɜɫɬɚɜɤɢ ɨɤɨɥɨ ɭɝɥɨɜɨɣ ɩɚɧɟɥɢ ɢ ɞɥɹ ɭɝɥɨɜɨɣ ɩɚɧɟɥɢ - ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ 
ɪɢɫ. 23. 



 

Ɋɢɫ. 21. Ɋɚɡɛɢɜɤɚ ɮɚɫɚɞɚ ɫ ɥɟɧɬɨɱɧɵɦɢ ɩɚɧɟɥɹɦɢ ɢ ɨɩɪɟɞɟɥɟɧɢɟ r ɭɱɚɫɬɤɨɜ I ɢ V: 1 - ɞɥɹ δ 
= 0,2 ɦ, Ȝɤ.ɛ  = 0,54 ȼɬ/ɦ·°ɋ; 2 - ɞɥɹ δ = 0,4 ɦ, Ȝɤ.ɛ = 0,54 ȼɬ/ɦ·°ɋ; 3 - ɞɥɹ δ = 0,2 ɦ, Ȝɤ.ɛ  = 
0,23 ȼɬ/ɦ·°ɋ; 4 - ɞɥɹ δ = 0,4 ɦ, Ȝɤ.ɛ  = 0,23 ȼɬ/ɦ·°ɋ. 

 

Ɋɢɫ. 22. Ɉɩɪɟɞɟɥɟɧɢɟ r ɪɹɞɨɜɵɯ ɦɟɠɨɤɨɧɧɵɯ ɜɫɬɚɜɨɤ ɢ ɭɱɚɫɬɤɨɜ II ɢ IV ɥɟɧɬɨɱɧɵɯ 
ɩɚɧɟɥɟɣ: 1 - δ = 0,2 ɦ; 2 - δ = 0,3 ɦ; 3 - δ = 0,4 ɦ 



 

Ɋɢɫ. 23. Ɉɩɪɟɞɟɥɟɧɢɟ r ɨɝɪɚɠɞɟɧɢɣ ɧɚɪɭɠɧɨɝɨ ɭɝɥɚ: ɚ - ɩɚɧɟɥɶ ɭ ɨɤɧɚ; ɛ - ɭɝɥɨɜɚɹ ɩɚɧɟɥɶ 1 
- δ = 0,2 ɦ; 2 - δ = 0,3 ɦ: 3 - δ = 0,4 ɦ 

ʛʜʝʒʝʠʚʝʘʜʪʔ ʜАʟʢʕʜʪʔ ʠʡʔʜʝʑʪʔ ʙʝʜʠʡʟʢʙʥʗʗ 

ʡ˓ˈх˔ˎˑˌː˞ˈ ˄ˈ˕ˑːː˞ˈ ˒˃ːˈˎˋ ˔ ˑˍˑːː˞ˏ ˒˓ˑˈˏˑˏ ˋ ˑ˄˓˃ˏˎˢˡщˋˏˋ ˓ˈ˄˓˃ˏˋ 

2.9. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɡɛɢɜɤɢ ɩɥɨɳɚɞɟɣ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɨɜ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ  ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 24. 

 



Ɋɢɫ. 24. ɋɯɟɦɚ ɪɚɡɛɢɜɤɢ ɩɥɨɳɚɞɟɣ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɨɜ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɫ ɠɟɫɬɤɢɦɢ 
ɫɜɹɡɹɦɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ r 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ 
ɩɨ ɮɨɪɦɭɥɟ 

,                                                                 (3) 

ɝɞɟ F1, Fβ,..., Fɩ - ɩɥɨɳɚɞɢ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɨɜ; 

r1, rβ,..., rɩ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ ɨɞɧɨɪɨɞɧɨɫɬɢ ɭɱɚɫɬɤɨɜ. 

2.10. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ (ɭɱ. 3) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 25. 

2.11. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɩɚɧɟɥɢ (ɭɱ. 1) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 26 ɢ 27. 

2.12. Ɉɩɪɟɞɟɥɟɧɢɟ r ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ (ɭɱ. 2) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 28 

 

Ɋɢɫ. 25. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɟɯɫɥɨɣɧɨɣ ɛɟɬɨɧɧɨɣ ɩɚɧɟɥɢ ɫ 
ɨɛɪɚɦɥɹɸɳɢɦɢ ɪɟɛɪɚɦɢ ɩɪɢ δɭɬ = 100 ɦɦ (ɚ) ɢ δɭɬ = 125 ɦɦ (ɛ): 1 - Ȝ = 0,046 ȼɬ/ɦ2·°ɋ; 2 
- Ȝ = 0,07 ȼɬ/ɦ2·°ɋ; 3 - Ȝ = 0,093 ȼɬ/ɦ2·°ɋ 

2.13. Ɉɩɪɟɞɟɥɟɧɢɟ r ɭɱɚɫɬɤɚ ɩɚɧɟɥɢ ɧɚɞ ɩɪɨɫɬɟɧɤɨɦ ɧɚ ɜɵɫɨɬɭ ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɚ (ɭɱ. 
4) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 29. 

http://snipov.net/c_4745_snip_112828.html#i144754
http://snipov.net/c_4745_snip_112828.html#i151680
http://snipov.net/c_4745_snip_112828.html#i162042


2.14. Ɉɩɪɟɞɟɥɟɧɢɟ r ɭɱɚɫɬɤɚ ɩɚɧɟɥɢ ɩɨɞ ɩɪɨɫɬɟɧɤɨɦ ɧɚ ɩɨɥɨɜɢɧɭ ɜɵɫɨɬɵ ɩɨɞɨɤɨɧɧɨɝɨ 
ɭɱɚɫɬɤɚ (ɭɱ. 6) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 30. 

2.15. Ɉɩɪɟɞɟɥɟɧɢɟ r ɭɱɚɫɬɤɚ ɩɚɧɟɥɢ ɩɨɞ ɩɪɨɫɬɟɧɤɨɦ ɭ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɬɵɤɚ ɧɚ ɩɨɥɨɜɢɧɭ 
ɲɢɪɢɧɵ ɩɪɨɫɬɟɧɤɚ (ɭɱ. 5) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 31. 

2.16. ȼɟɥɢɱɢɧɚ r ɭɱɚɫɬɤɚ ɩɚɧɟɥɢ ɜɧɟ ɡɨɧɵ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ (ɭɱ. 7) ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 1. 

2.17. ȼɟɥɢɱɢɧɚ r ɭɝɥɨɜɵɯ ɭɱɚɫɬɤɨɜ ɩɚɧɟɥɢ (ɭɱ. 8) ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɚ 
ɨɛɴɟɦɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɨɥɹ. Ⱦɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ ɜɟɥɢɱɢɧɚ r ɭɝɥɨɜɵɯ 
ɭɱɚɫɬɤɨɜ ɬɪɟɯɫɥɨɣɧɵɯ ɛɟɬɨɧɧɵɯ ɩɚɧɟɥɟɣ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 0,2. 

 

Ɋɢɫ. 26. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɛɟɬɨɧɧɨɣ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɫ ɨɛɪɚɦɥɹɸɳɢɦɢ 
ɪɟɛɪɚɦɢ ɩɪɢ δɭɬ = 100 ɦɦ, δɜ = 110 ɦɦ ɢ δɧ = 70 ɦɦ (ɚ) ɢ δɭɬ = 100 ɦɦ, δɜ = 85 ɦɦ ɢ δɧ = 
95 ɦɦ (ɛ) 

http://snipov.net/c_4745_snip_112828.html#i175697
http://snipov.net/c_4745_snip_112828.html#i187571


 

Ɋɢɫ. 27. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɛɟɬɨɧɧɨɣ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɫ ɨɛɪɚɦɥɹɸɳɢɦɢ 
ɪɟɛɪɚɦɢ ɩɪɢ δɭɬ = 125 ɦɦ, δɜ = 110 ɦɦ ɢ δɧ = 45 ɦɦ (К); δɭɬ = 125 ɦɦ, δɜ = 85 ɦɦ ɢ δɧ = 
70 ɦɦ (ɛ) 



 

Ɋɢɫ. 28. Ɉɩɪɟɞɟɥɟɧɢɟ r ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɛɟɬɨɧɚ ɩɪɢ δɭɬ = 
100 ɦɦ (ɚ) ɢ δɭɬ = 125 ɦɦ (ɛ): 1 - Ȝ = 0,046 ȼɬ/ɦ·°ɋ; 2 - Ȝ = 0,07 ȼɬ/ɦ·°ɋ; 3 - Ȝ = 0,093 
ȼɬ/ɦ·°ɋ 

 

Ɋɢɫ. 29. Ɉɩɪɟɞɟɥɟɧɢɟ r ɭɱɚɫɬɤɚ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɛɟɬɨɧɚ ɧɚɞ ɩɪɨɫɬɟɧɤɨɦ ɩɪɢ δɭɬ = 
100 ɦɦ (ɚ) ɢ δɭɬ = 125 ɦɦ (ɛ): 1 - Ȝ =0,046 ȼɬ/ɦ·°ɋ; 2 - Ȝ = 0,07 ȼɬ/ɦ·°ɋ; 3 - Ȝ = 0,093 
ȼɬ/ɦ·°ɋ 



 

Ɋɢɫ. 30. Ɉɩɪɟɞɟɥɟɧɢɟ r ɭɱɚɫɬɤɚ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɛɟɬɨɧɚ ɩɨɞ ɩɪɨɫɬɟɧɤɨɦ ɩɪɢ δɭɬ = 
100 ɦɦ (ɚ) ɢ δɭɬ = 125 ɦɦ (ɛ): 1 - Ȝ = 0,046 ȼɬ/ɦ·°ɋ; 2 - Ȝ = 0,07 ȼɬ/ɦ·°ɋ; 3 - Ȝ = 0,093 
ȼɬ/ɦ·°ɋ 

 

Ɋɢɫ. 31. Ɉɩɪɟɞɟɥɟɧɢɟ r ɭɱɚɫɬɤɚ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɛɟɬɨɧɚ ɭ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɬɵɤɚ ɩɪɢ 
δɭɬ = 100 ɦɦ (ɚ) ɢ δɭɬ = 125 ɦɦ (ɛ): 1 - Ȝ = 0,046 ȼɬ/ɦ·°ɋ; 2 - Ȝ = 0,07 ȼɬ/ɦ·°ɋ; 3 - Ȝ = 0,093 
ȼɬ/ɦ·°ɋ 



ʡ˓ˈх˔ˎˑˌː˞ˈ ˍˈ˓˃ˏˊˋ˕ˑ˄ˈ˕ˑːː˞ˈ ˒˃ːˈˎˋ ˔ ˑˍˑːː˞ˏ ˒˓ˑˈˏˑˏ ˋ ˑ˄˓˃ˏˎˢˡщˋˏˋ 
˓ˈ˄˓˃ˏˋ 

2.18. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɡɛɢɜɤɢ ɩɥɨɳɚɞɟɣ ɪɚɫɱɟɬɧɵɯ ɭɱɚɫɬɤɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
 ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɢɫ. 24. 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɬɪɟɯɫɥɨɣɧɵɯ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɯ ɩɚɧɟɥɟɣ 
ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ (3). 

2.19. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɨɜ ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 350 ɦɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ 
ɪɢɫ. 32 ɢ 33, ɚ ɞɥɹ ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 400 ɦɦ - ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 34 ɢ 35. 

2.20. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 350 ɦɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 
ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 36, ɚ ɞɥɹ ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 400 ɦɦ - ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 37. 

2.21. Ɉɩɪɟɞɟɥɟɧɢɟ r ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɞɥɹ ɩɚɧɟɥɢ ɬɨɥɳɢɧɨɣ 350 ɢ 400 ɦɦ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 38. 

 

Ɋɢɫ. 32. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ ɬɨɥɳɢɧɨɣ 350 
ɦɦ ɩɪɢ L = 500 ɦɦ (ɚ) ɢ 650 ɦɦ (ɛ): 1 - ȜɤȻ = 0,29 ȼɬ/ɦ·°ɋ; 2 - ȜɤȻ = 0,35 ȼɬ/ɦ·°ɋ; 3 - ȜɤȻ = 
0,44 ȼɬ/ɦ·°ɋ; 4 - ȜɤȻ = 0,52 ȼɬ/ɦ·°ɋ; 5 - ȜɤȻ = 0,62 ȼɬ/ɦ·°ɋ; 6 - ȜɤȻ = 0,72 ȼɬ/ɦ·°ɋ; 7 - ȜɤȻ 
= 0,79 ȼɬ/ɦ·°ɋ 
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Ɋɢɫ. 33. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ ɬɨɥɳɢɧɨɣ 350 
ɦɦ ɩɪɢ L = 800 ɦɦ (ɚ) ɢ 1100 ɦɦ (ɛ): 1 - ȜɤȻ = 0,29 ȼɬ/ɦ·°ɋ; 2 - ȜɤȻ = 0,35 ȼɬ/ɦ·°ɋ; 3 - ȜɤȻ 
= 0,44 ȼɬ/ɦ·°ɋ; 4 - ȜɤȻ = 0,52 ȼɬ/ɦ·°ɋ; 5 - ȜɤȻ = 0,62 ȼɬ/ɦ·°ɋ; 6 - ȜɤȻ = 0,72 ȼɬ/ɦ·°ɋ; 7 - 
ȜɤȻ = 0,79 ȼɬ/ɦ·°ɋ 



 

Ɋɢɫ. 34. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ ɬɨɥɳɢɧɨɣ 400 
ɦɦ ɩɪɢ L = 500 ɦɦ (ɚ) ɢ 640 ɦɦ (ɛ): 1 - ȜɤȻ = 0,29 ȼɬ/ɦ·°ɋ; 2 - ȜɤȻ = 0,35 ȼɬ/ɦ·°ɋ; 3 - ȜɤȻ = 
0,44 ȼɬ/ɦ·°ɋ; 4 - ȜɤȻ = 0,52 ȼɬ/ɦ·°ɋ; 5 - ȜɤȻ = 0,62 ȼɬ/ɦ·°ɋ; 6 - ȜɤȻ = 0,72 ȼɬ/ɦ·°ɋ; 7 - ȜɤȻ 
= 0,79 ȼɬ/ɦ·°ɋ 



 

Ɋɢɫ. 35. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɪɨɫɬɟɧɤɚ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ ɬɨɥɳɢɧɨɣ 400 
ɦɦ ɩɪɢ L = 800 ɦɦ (ɚ) ɢ 1100 ɦɦ (ɛ): 1 - ȜɤȻ = 0,29 ȼɬ/ɦ·°ɋ; 2 - ȜɤȻ = 0,35 ȼɬ/ɦ·°ɋ; 3 - ȜɤȻ 
= 0,44 ȼɬ/ɦ·°ɋ; 4 - ȜɤȻ = 0,52 ȼɬ/ɦ·°ɋ; 5 - ȜɤȻ = 0,62 ȼɬ/ɦ·°ɋ; 6 - ȜɤȻ = 0,72 ȼɬ/ɦ·°ɋ; 7 - 
ȜɤȻ = 0,79 ȼɬ/ɦ·°ɋ 



 

Ɋɢɫ. 36. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ 
ɬɨɥɳɢɧɨɣ 350 ɦɦ ɩɪɢ H = 735 ɦɦ (ɚ), 1035 ɦɦ (ɛ) ɢ 1635 ɦɦ (ɜ): 1 - ȜɤȻ = 0,29 ȼɬ/ɦ·°ɋ; 2 - 
ȜɤȻ = 0,35 ȼɬ/ɦ·°ɋ; 3 - ȜɤȻ = 0,44 ȼɬ/ɦ·°ɋ; 4 - ȜɤȻ = 0,52 ȼɬ/ɦ·°ɋ; 5 - ȜɤȻ = 0,62 ȼɬ/ɦ·°ɋ; 6 
- ȜɤȻ = 0,72 ȼɬ/ɦ·°ɋ; 7 - ȜɤȻ = 0,79 ȼɬ/ɦ·°ɋ 



 

Ɋɢɫ. 37. Ɉɩɪɟɞɟɥɟɧɢɟ r ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɢɡ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ 
ɬɨɥɳɢɧɨɣ 400 ɦɦ ɩɪɢ H = 735 ɦɦ (ɚ), 1035 ɦɦ (ɛ), 1635 ɦɦ (ɜ): 1 - ȜɤȻ = 0,29 ȼɬ/ɦ·°ɋ; 2 - 
ȜɤȻ = 0,35 ȼɬ/ɦ·°ɋ; 3 - ȜɤȻ = 0,44 ȼɬ/ɦ·°ɋ; 4 - ȜɤȻ = 0,52 ȼɬ/ɦ·°ɋ; 5 - ȜɤȻ = 0,62 ȼɬ/ɦ·°ɋ; 6 
- ȜɤȻ = 0,72 ȼɬ/ɦ·°ɋ; 7 - ȜɤȻ = 0,79 ȼɬ/ɦ·°ɋ 



 

Ɋɢɫ. 38. Ɉɩɪɟɞɟɥɟɧɢɟ r ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ ɢɡ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ 
ɩɪɢ δ = 350 ɦɦ (ɚ) ɢ 400 ɦɦ (ɛ): 1 - ȜɤȻ = 0,29 ȼɬ/ɦ·°ɋ; 2 - ȜɤȻ = 0,35 ȼɬ/ɦ·°ɋ; 3 - ȜɤȻ = 
0,44 ȼɬ/ɦ·°ɋ; 4 - ȜɤȻ = 0,52 ȼɬ/ɦ·°ɋ; 5 - ȜɤȻ = 0,62 ȼɬ/ɦ·°ɋ; 6 - ȜɤȻ = 0,72 ȼɬ/ɦ·°ɋ; 7 - ȜɤȻ 
= 0,79 ȼɬ/ɦ·°ɋ 

2.22. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ 
ɯɚɪɚɤɬɟɪɧɵɯ ɩɚɧɟɥɟɣ ɜ ɰɟɥɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ: 

ɞɥɹ ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɫ ɧɟɭɬɟɩɥɟɧɧɨɣ ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɨɣ, ɫɨɩɪɹɝɚɸɳɟɣɫɹ ɫ 
ɩɭɫɬɨɬɟɥɨɣ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ ɬɨɥɳɢɧɨɣ 220 ɦɦ, ɫ ɭɬɟɩɥɟɧɧɵɦ ɤɨɥɨɞɰɟɨɛɪɚɡɧɵɦ 
ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɨɦ ɞɥɹ ɨɬɧɨɲɟɧɢɹ Fn/Fo.n = 2,41 (ɩɪɢ Ȝɭɬ = 0,047 ȼɬ/ɦ·°ɋ) - ɩɨ 
ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 39; 

ɞɥɹ ɚɧɚɥɨɝɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɚɧɟɥɟɣ, ɧɨ ɫ ɭɬɨɥɳɟɧɧɵɦ ɧɚ 50 ɦɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 
ɩɪɨɫɬɟɧɤɚɦ ɭɬɟɩɥɢɬɟɥɟɦ - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 40; 



 

Ɋɢɫ. 39. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɬɪɟɯɫɥɨɣɧɨɣ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɨɣ 
ɩɚɧɟɥɢ ɫ ɧɟɭɬɟɩɥɟɧɧɨɣ ɩɟɪɟɦɵɱɤɨɣ (δɩ = 350 ɢ 400 ɦɦ) ɫ ɤɨɥɨɞɰɟɨɛɪɚɡɧɵɦ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɫɬɵɤɨɦ ɩɪɢ Fn/Fo.n = 2,41: ɚ - ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɫɬɵɤ ɫ ɪɚɫɬɜɨɪɨɦ; ɛ - ɬɨ ɠɟ, ɫɨ ɜɫɩɟɧɟɧɧɵɦ 
ɭɬɟɩɥɢɬɟɥɟɦ; ɜ - ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɵɤ ɫ ɭɬɟɩɥɟɧɧɵɦ ɤɨɥɨɞɰɟɦ 

ɞɥɹ ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɫ ɧɟɭɬɟɩɥɟɧɧɨɣ ɩɟɪɟɦɵɱɤɨɣ, ɫɨɩɪɹɝɚɸɳɟɣɫɹ ɫ ɩɭɫɬɨɬɟɥɨɣ 
ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ ɬɨɥɳɢɧɨɣ 220 ɦɦ, ɫ ɩɥɨɫɤɢɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɨɦ ɞɥɹ ɨɬɧɨɲɟɧɢɹ 
Fn/Fo.n = 2,41 (ɩɪɢ Ȝɭɬ = 0,047 ȼɬ/ɦ·°ɋ) - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 41; 

ɞɥɹ ɚɧɚɥɨɝɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɧɨ ɩɪɢ ɞɪɭɝɢɯ ɫɨɨɬɧɨɲɟɧɢɹɯ Fn/Fo.n, ɚ ɬɚɤɠɟ ɜ ɫɥɭɱɚɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɬɟɩɥɢɬɟɥɹ ɫ Ȝɭɬ = 0,041 ȼɬ/ɦ·°ɋ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɜɵɲɚɸɳɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨ ɝɪɚɮɢɤɚɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɧɚ ɪɢɫ. 42; 

ɞɥɹ ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɫ ɭɬɟɩɥɟɧɧɨɣ ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɨɣ, ɫɨɩɪɹɝɚɸɳɟɣɫɹ ɫ 
ɩɭɫɬɨɬɟɥɨɣ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ ɬɨɥɳɢɧɨɣ 220 ɦɦ, ɫ ɭɬɟɩɥɟɧɧɵɦ ɤɨɥɨɞɰɟɨɛɪɚɡɧɵɦ 
ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɨɦ ɞɥɹ ɨɬɧɨɲɟɧɢɹ Fn/Fo.n = 2,41 - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 43, ɚ ɞɥɹ 
ɩɚɧɟɥɟɣ, ɜɵɩɨɥɧɟɧɧɵɯ ɫ ɩɥɨɫɤɢɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɨɦ, - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 44; 

ɞɥɹ ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɫ ɭɬɟɩɥɟɧɧɨɣ ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɨɣ, ɫɨɩɪɹɝɚɸɳɢɯɫɹ ɫ 
ɩɭɫɬɨɬɟɥɨɣ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ ɬɨɥɳɢɧɨɣ 220 ɦɦ, ɫ ɤɨɥɨɞɰɟɨɛɪɚɡɧɵɦ ɢ ɩɥɨɫɤɢɦ 
ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɚɦɢ, ɧɨ ɩɪɢ ɞɪɭɝɢɯ ɫɨɨɬɧɨɲɟɧɢɹɯ Fn/Fo.n ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɩɨɜɵɲɚɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 45. 
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Ɋɢɫ. 40. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɬɪɟɯɫɥɨɣɧɨɣ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɨɣ 
ɩɚɧɟɥɢ ɫ ɧɟɭɬɟɩɥɟɧɧɨɣ ɩɟɪɟɦɵɱɤɨɣ (δɩ = 350 ɢ 400 ɦɦ) ɫ ɭɬɨɥɳɟɧɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ ɜ 
ɩɨɞɨɤɨɧɧɨɦ ɭɱɚɫɬɤɟ ɢ ɫ ɤɨɥɨɞɰɟɨɛɪɚɡɧɵɦ ɫɬɵɤɨɦ ɩɪɢ Fn/Fo.n = 2,41: ɚ - ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ 
ɫɬɵɤ ɫ ɪɚɫɬɜɨɪɨɦ; ɛ - ɬɨ ɠɟ, ɫɨ ɜɫɩɟɧɟɧɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ; ɜ - ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɵɤ ɫ 
ɭɬɟɩɥɟɧɧɵɦ ɤɨɥɨɞɰɟɦ 

 

Ɋɢɫ. 41. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɬɪɟɯɫɥɨɣɧɨɣ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɨɣ 
ɩɚɧɟɥɢ ɫ ɧɟɭɬɟɩɥɟɧɧɨɣ ɩɟɪɟɦɵɱɤɨɣ (δɩ = 350 ɢ 400 ɦɦ) ɢ ɩɥɨɫɤɢɦ ɜɟɪɬɢɤɚɥɶɧɵɦ ɫɬɵɤɨɦ 
ɩɪɢ Fn/Fo.n = 2,41: ɚ - ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɫɬɵɤ ɫ ɪɚɫɬɜɨɪɨɦ; ɛ - ɬɨ ɠɟ, ɫɨ ɜɫɩɟɧɟɧɧɵɦ 
ɭɬɟɩɥɢɬɟɥɟɦ; ɜ - ɩɥɨɫɤɢɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɵɤ 

2.23 ȼɟɥɢɱɢɧɭ  ɬɪɟɯɫɥɨɣɧɵɯ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɯ ɩɚɧɟɥɟɣ ɩɨ ɚɥɶɛɨɦɭ 5Ɋɋ41-39, 
ɪɚɡɪɚɛɨɬɚɧɧɨɦɭ ɆɇɂɂɌɗɉɨɦ, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɪɢɫ. 1 ɩɪɢɥɨɠɟɧɢɹ. 

http://snipov.net/c_4745_snip_112828.html#i547767


 

Pɢɫ. 42. Ƚɪɚɮɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɜɵɲɚɸɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ КF ɢ КȜ ɩɪɢ ɜɵɹɜɥɟɧɢɢ 

 ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɫ ɧɟɭɬɟɩɥɟɧɧɨɣ ɩɟɪɟɦɵɱɤɨɣ ɜ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ Fn/Fo.n ɢ Ȝɭɬ ɫ 
0,047 ɧɚ 0,041 ȼɬ/ɦ·°ɋ 

 

Ɋɢɫ. 43. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɬɪɟɯɫɥɨɣɧɨɣ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɨɣ 
ɩɚɧɟɥɢ (δɩ = 350 ɢ 400 ɦɦ) ɩɪɢ Ȝɭɬ = 0,041 ɢ 0,047 ȼɬ/ɦ·°ɋ ɢ ɭɬɟɩɥɟɧɧɨɦ 
ɤɨɥɨɞɰɟɨɛɪɚɡɧɨɦ ɫɬɵɤɟ (Fn/Fo.n = 2,41): 1 - ɭɬɟɩɥɢɬɟɥɶ Ȝ = 0,041 ȼɬ/ɦ·°ɋ; 2 - ɬɨ ɠɟ, Ȝ = 
0,047 ȼɬ/ɦ·°ɋ 



 

Ɋɢɫ. 44. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɬɪɟɯɫɥɨɣɧɨɣ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɨɣ 
ɩɚɧɟɥɢ (δɩ = 350 ɢ 400 ɦɦ) ɩɪɢ Ȝɭɬ = 0,041 ɢ 0,047 ȼɬ/ɦ·°ɋ ɢ ɩɥɨɫɤɨɦ ɜɟɪɬɢɤɚɥɶɧɨɦ ɫɬɵɤɟ 
(Fn/Fo.n = 2,41): 1 - ɭɬɟɩɥɢɬɟɥɶ Ȝ = 0,041 ȼɬ/ɦ·°ɋ; 2 - ɬɨ ɠɟ, Ȝ = 0,047 ȼɬ/ɦ·°ɋ 

 

Ɋɢɫ. 45. Ƚɪɚɮɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɜɵɲɚɸɳɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ К ɩɪɢ ɜɵɹɜɥɟɧɢɢ 
 ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɜ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ Fn/Fo.n ɢ ɩɪɢ ɪɚɡɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɬɵɤɚ: ɚ - ɭɬɟɩɥɟɧɧɵɣ ɫɬɵɤ ɫ ɤɨɥɨɞɰɟɦ: ɛ - ɩɪɹɦɨɣ ɫɬɵɤ 

ʡ˓ˈх˔ˎˑˌː˞ˈ ˍˈ˓˃ˏˊˋ˕ˑ˄ˈ˕ˑːː˞ˈ ˒˃ːˈˎˋ ˒ˑˎˑ˔ˑ˅ˑˌ ˓˃ˊ˓ˈˊˍˋ ȋˎˈː˕ˑчː˞ˈ ˒˃ːˈˎˋȌ ˔ 
ˑ˄˓˃ˏˎˢˡщˋˏˋ ˓ˈ˄˓˃ˏˋ 

2.24. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɪɚɡɛɢɜɤɢ ɩɚɧɟɥɟɣ ɩɨɥɨɫɨɜɨɣ ɪɚɡɪɟɡɤɢ ɧɚ ɪɚɫɱɟɬɧɵɟ ɭɱɚɫɬɤɢ 

ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ.21. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɦɚɪɨɤ ɥɟɧɬɨɱɧɵɯ ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 340 ɦɦ ɫ ɭɬɟɩɥɢɬɟɥɟɦ ɬɨɥɳɢɧɨɣ 100 ɦɦ ɫ 
Ȝɭɬ = 0,047 ȼɬ/ɦ·°ɋ (ɩɪɢ δɦ = 50 ɦɦ) ɩɪɨɢɡɜɨɞɢɬɫɹ: 

http://snipov.net/c_4745_snip_112828.html#i94249


 

Ɋɢɫ. 46. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɬɪɟɯɫɥɨɣɧɵɯ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɯ 
ɩɪɨɫɬɟɧɨɱɧɵɯ ɩɚɧɟɥɟɣ (L = 640-2500 ɦɦ) ɩɪɢ δɦ = 50 ɦɦ ɢ ɫɨɩɪɹɠɟɧɢɢ ɩɚɧɟɥɢ ɫ ɨɤɧɨɦ 
(ɫɩɥɨɲɧɚɹ ɥɢɧɢɹ) ɢ ɫɨ ɫɬɵɤɨɦ (ɩɭɧɤɬɢɪɧɚɹ ɥɢɧɢɹ) 

 

Ɋɢɫ. 47. ɉɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ  ɩɪɢ ɢɡɦɟɧɟɧɢɢ δɦ ɫ 50 ɦɦ ɧɚ δɦ = 30 ɦɦ (ɚ) ɢ 
δɦ = 80 ɦɦ (ɛ): 1 - L = 1240 ɦɦ; 2 - L = 1900 ɦɦ; 3 - L = 2500 ɦɦ 



 

Ɋɢɫ. 48. ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɬɪɟɯɫɥɨɣɧɨɣ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɨɣ 
ɩɚɧɟɥɢ ɩɨɥɨɫɨɜɨɣ ɪɚɡɪɟɡɤɢ ɪɚɡɥɢɱɧɨɣ ɜɵɫɨɬɵ ɢ ɩɪɢ ɪɚɡɧɵɯ ɜɚɪɢɚɧɬɚɯ ɫɨɩɪɹɠɟɧɢɹ: 1 - H 
= 1540 ɦɦ; 2 - H = 1840 ɦɦ; 3 - H = 2140 ɦɦ 

ɞɥɹ ɩɪɨɫɬɟɧɨɱɧɵɯ ɩɚɧɟɥɟɣ ɪɚɡɧɨɣ ɲɢɪɢɧɵ (L) - ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 46 ɢ 47; ɩɨɩɪɚɜɨɱɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ (ɜ %) ɧɚ  ɩɪɢ ɢɡɦɟɧɟɧɢɢ δɦ ɫ 50 ɦɦ ɧɚ 30 ɢɥɢ 80 ɦɦ ɩɪɢɧɢɦɚɬɶ ɩɨ 
ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 47; 

ɞɥɹ ɥɟɧɬɨɱɧɵɯ ɩɚɧɟɥɟɣ ɪɚɡɧɨɣ ɜɵɫɨɬɵ ɢ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɫɨɩɪɹɠɟɧɢɹ - ɩɨ ɝɪɚɮɢɤɚɦ 
ɧɚ ɪɢɫ. 48. 

ʡ˓ˈх˔ˎˑˌː˞ˈ ˒˃ːˈˎˋ ˔ ˆˋ˄ˍˋˏˋ ˔˅ˢˊˢˏˋ 

2.25. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɨɞɧɨɦɨɞɭɥɶɧɵɯ 
ɩɚɧɟɥɟɣ, ɤɨɧɫɬɪɭɤɰɢɹ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 49, ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɮɨɪɦɭɥɚɦ ɞɥɹ 
ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 350 ɦɦ 

                             (4) 

 

ɩɪɢ 0,035 ≤ λɭɬ  ≤ 0,06 

ɩɪɢ λɭɬ > 0,06; 



ɞɥɹ ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 400 ɦɦ 

                               (5) 

 

ɩɪɢ 0,035 ≤ λɭɬ  ≤ 0,06 

ɩɪɢ λɭɬ  > 0,06; 

ɍɤɚɡɚɧɧɵɟ ɮɨɪɦɭɥɵ ɫɩɪɚɜɟɞɥɢɜɵ ɩɪɢ Fn/Fɨɤ > 2,5. Ƚɪɚɮɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 

 ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɭɬɟɩɥɢɬɟɥɹ 
ɞɥɹ ɩɚɧɟɥɟɣ ɬɨɥɳɢɧɨɣ 350 ɢ 400 ɦɦ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 50. 

 

Ɋɢɫ. 49. Ʉɨɧɫɬɪɭɤɰɢɹ ɫɬɟɧɨɜɨɣ ɨɞɧɨɦɨɞɭɥɶɧɨɣ ɩɚɧɟɥɢ ɫ ɝɢɛɤɢɦɢ ɫɜɹɡɹɦɢ (δɩ = 300 ɢ 400 
ɦɦ) 



 

Ɋɢɫ. 50. Ɉɩɪɟɞɟɥɟɧɢɟ  ɨɞɧɨɦɨɞɭɥɶɧɨɣ ɩɚɧɟɥɢ ɫ ɝɢɛɤɢɦɢ ɫɜɹɡɹɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
Ȝɭɬ/Fɩ ɢ Fɨ.ɩ ɩɪɢ δɩ = 350 ɦɦ, δɭɬ = 100 ɦɦ (Ⱥ) ɢ ɩɪɢ δɩ = 400 ɦɦ, δɭɬ = 150 ɦɦ (Ȼ) ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɩɪɚɜɨɱɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ (ɚ ɢ ɛ) ɞɥɹ ɩɟɪɟɫɱɟɬɚ  ɨɞɧɨɦɨɞɭɥɶɧɨɣ 
ɩɚɧɟɥɢ ɧɚ ɞɜɭɯɦɨɞɭɥɶɧɭɸ 

2.26. Ɉɩɪɟɞɟɥɟɧɢɟ  ɞɜɭɯɦɨɞɭɥɶɧɵɯ ɩɚɧɟɥɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

                                                                       (6) 

ɝɞɟ  - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4) ɢ (5) ɢɥɢ ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 50 (Ⱥ ɢ Ȼ); 

∆r - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɞɥɹ δɩ = 350 ɢ 400 ɦɦ ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 
50 (ɚ ɢ ɛ). 

2.27. Ɂɧɚɱɟɧɢɹ  ɢɥɢ r ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ ɩɚɧɟɥɟɣ ɫ ɝɢɛɤɢɦɢ ɫɜɹɡɹɦɢ ɢɥɢ ɭɱɚɫɬɤɨɜ 
ɩɚɧɟɥɟɣ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɝɢɛɤɢɯ ɫɜɹɡɟɣ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ. 

3. ɈɉɊȿȾȿɅȿɇɂȿ ɆɂɇɂɆȺɅɖɇɈɃ 
ɌȿɆɉȿɊȺɌɍɊɕ ȼɇɍɌɊȿɇɇȿɃ 
ɉɈȼȿɊɏɇɈɋɌɂ ɈȽɊȺɀȾȿɇɂə 
ɇɚɫɬɨɹɳɢɣ ɪɚɡɞɟɥ ɫɨɫɬɚɜɥɟɧ ɜ ɪɚɡɜɢɬɢɟ § 2.11* ɋɇɢɉ II-3-79**. ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɝɪɚɮɢɤɢ 
ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɧɟ ɬɨɥɶɤɨ ɦɢɧɢɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
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ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ  ɜ ɡɨɧɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɝɨ ɜɤɥɸɱɟɧɢɹ (ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ η), 
ɧɨ ɢ ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɫɪɟɞɢɧɟ ɦɟɠɞɭ ɨɫɹɦɢ 
ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ (τɜ.ɰ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ηɜ ), ɚ 

ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ  ɦɟɠɞɭ 
ɨɫɹɦɢ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ (ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ηɜ.ɫɪ). 
ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɭɱɚɫɬɤɚ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɭɫɪɟɞɧɟɧɧɵɣ ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ. ȼ ɪɚɡɞɟɥɟ ɩɪɢɜɨɞɢɬɫɹ ɬɚɤɠɟ ɦɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɭɡɥɚɯ ɤɨɧɫɨɥɶɧɨɝɨ ɬɢɩɚ ɨɞɧɨɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ. 

ʡʔʞʚʝʞʟʝʑʝʓʜʪʔ ʑʙʚʭʦʔʜʗʮ ʤАʟАʙʡʔʟʜʝʒʝ ʡʗʞА 

3.1. Ɍɟɦɩɟɪɚɬɭɪɭ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɦɟɫɬɚɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ, 
ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫ. 51, ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 

                                                     (7) 

 

Ɋɢɫ. 51. ɋɯɟɦɵ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ ɜ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ. Ɍɢɩɵ 
ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ ɞɚɧɵ ɩɨ ɋɇɢɉ II-3-79**. Ɍɢɩ IV ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 

3.2. Ȼɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ η ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɦɢɧɢɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚ 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɡɨɧɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɝɨ ɜɤɥɸɱɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɬɢɩɚ ɜɤɥɸɱɟɧɢɹ, ɟɝɨ ɪɚɡɦɟɪɨɜ, ɚ ɬɚɤɠɟ ɨɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɝɪɚɠɞɟɧɢɹ. 

Ɂɧɚɱɟɧɢɟ η ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ: 

ɞɥɹ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ I ɬɢɩɚ - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 52; 

ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ I ɬɢɩɚ - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 53; 

ɞɥɹ ɟɞɢɧɢɱɧɵɯ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ II ɬɢɩɚ - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 54; 

ɞɥɹ ɟɞɢɧɢɱɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ II ɬɢɩɚ - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 55; 

http://snipov.net/c_4626_snip_95876.html


ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ II ɬɢɩɚ - ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 56-60; 

 

Ɋɢɫ. 52. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ η ɞɥɹ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ I ɬɢɩɚ: 1 - ɩɪɢ P = 2; 2 - P = 2,5; 3 
- P = 4; 4 - P = 5; 5 - P = 8; 6 - P = 10; 7 - P = 16; 8 - P = 20; 9 - P = 32 

 

http://snipov.net/c_4745_snip_112828.html#i325306
http://snipov.net/c_4745_snip_112828.html#i331855


Ɋɢɫ. 53. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ η ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ I ɬɢɩɚ: 1 - P = 50; 2 - P = 
100; 3 - P = 200; 4 - P = 1000; 5 - P = 1250; 6 - P = 2000; 7 - P = 2500; 8 - P = 5000; 

 

Ɋɢɫ. 54. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ η ɟɞɢɧɢɱɧɵɯ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ II ɬɢɩɚ ɞɥɹ ɨɝɪɚɠɞɟɧɢɣ ɫ 
δɧ = 50 ɦɦ (ɫɩɥɨɲɧɚɹ ɥɢɧɢɹ) ɢ δɧ = 70 ɦɦ (ɩɭɧɤɬɢɪɧɚɹ) 

 

Ɋɢɫ. 55. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ η ɞɥɹ ɟɞɢɧɢɱɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ II 
ɬɢɩɚ: 1 - δ = 100 + ɚ; 2 - δ = 80 + ɚ; 3 - δ = 60 + ɚ 



 

Ɋɢɫ. 56. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ η ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ II 
ɬɢɩɚ ɩɪɢ L = 400 ɦɦ (ɚ) ɢ L = 600-1200 ɦɦ (ɛ): 1 - ɩɪɢ δɜ = 50; 2 - ɩɪɢ δɜ = 70; 3 - ɩɪɢ δɜ = 
90; 4 - ɩɪɢ δɜ = 120 



 

Ɋɢɫ. 57. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ηɜ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ II 
ɬɢɩɚ ɩɪɢ δɜ = 50 ɦɦ (ɚ) ɢ δɜ = 70 ɦɦ (ɛ): 1 - ɩɪɢ L = 400 ɦɦ; 2 - ɩɪɢ L = 600 ɦɦ; 3 - ɩɪɢ L = 
800 ɦɦ; 4 - ɩɪɢ L = 1000 ɦɦ; 5 - ɩɪɢ L = 1200 ɦɦ 



 

Ɋɢɫ. 58. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ηɜ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ II 
ɬɢɩɚ ɩɪɢ δɜ = 90 ɦɦ (ɚ) ɢ δɜ = 120 ɦɦ (ɛ): 1 - ɩɪɢ L = 400 ɦɦ; 2 - ɩɪɢ L = 600 ɦɦ; 3 - ɩɪɢ L 
= 800 ɦɦ; 4 - ɩɪɢ L = 1000 ɦɦ; 5 - ɩɪɢ L = 1200 ɦɦ 



 

Ɋɢɫ. 59. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ηɜ.ɫɪ  ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ 
II ɬɢɩɚ ɩɪɢ δɜ = 50 ɦɦ (ɚ) ɢ δɜ = 70 ɦɦ (ɛ): 1 - ɩɪɢ L = 400; 2 - ɩɪɢ L = 600 ɦɦ; 3 - ɩɪɢ L 
=800 ɦɦ; 4 - ɩɪɢ L = 1000 ɦɦ; 5 - ɩɪɢ L = 1200 ɦɦ 



 

Ɋɢɫ. 60. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ηɜ.ɫɪ  ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ 
II ɬɢɩɚ ɩɪɢ δɜ = 90 ɦɦ (ɚ) ɢ δɜ = 120 ɦɦ (ɛ): 1 - ɩɪɢ L = 400 ɦɦ; 2 - ɩɪɢ L = 600 ɦɦ; 3 - ɩɪɢ 
L = 800 ɦɦ; 4 - ɩɪɢ L = 1000 ɦɦ; 5 - ɩɪɢ L = 1200 ɦɦ 

ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ II ɬɢɩɚ - ɩɨ ɝɪɚɮɢɤɚɦ ɧɚ ɪɢɫ. 
61-65; 

ɞɥɹ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ III ɬɢɩɚ - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 66; 

ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ III ɬɢɩɚ - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 67; 

http://snipov.net/c_4745_snip_112828.html#i342530
http://snipov.net/c_4745_snip_112828.html#i352914


 

Ɋɢɫ. 61. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ η ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɜɤɥɸɱɟɧɢɣ II ɬɢɩɚ ɩɪɢ L = 600 ɦɦ: 1 - ɩɪɢ δɭɬ = 60 ɦɦ; 2 - ɩɪɢ δɭɬ = 80 ɦɦ; 3 - ɩɪɢ δɭɬ = 
100 ɦɦ 

 

Ɋɢɫ. 62. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ηɜ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɜɤɥɸɱɟɧɢɣ II ɬɢɩɚ ɩɪɢ δɭɬ = 60 ɦɦ: 1 - ɩɪɢ L = 600 ɦɦ; 2 - ɩɪɢ L = 800 ɦɦ; 3 - L = 1000 
ɦɦ; 4 - ɩɪɢ L = 1200 ɦɦ 



 

Ɋɢɫ. 63. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ηɜ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɜɤɥɸɱɟɧɢɣ II ɬɢɩɚ ɩɪɢ δɭɬ = 80 ɦɦ (ɚ) ɢ δɭɬ = 100 ɦɦ (ɛ): 1 - ɩɪɢ L = 600 ɦɦ; 2 - ɩɪɢ L = 
800 ɦɦ; 3 - ɩɪɢ L = 1000 ɦɦ; 4 - ɩɪɢ L = 1200 ɦɦ 



 

Ɋɢɫ. 64. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ηɜ.ɫɪ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɜɤɥɸɱɟɧɢɣ II ɬɢɩɚ ɩɪɢ δɭɬ = 60 ɦɦ (ɚ) ɢ δɭɬ = 80 ɦɦ (ɛ): 1 - ɩɪɢ L = 600 ɦɦ; 2 - ɩɪɢ L = 
800 ɦɦ; 3 - ɩɪɢ L = 1000 ɦɦ; 4 - ɩɪɢ L = 1200 ɦɦ 

 



Ɋɢɫ. 65. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ηɜ.ɫɪ ɞɥɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɜɤɥɸɱɟɧɢɣ II ɬɢɩɚ ɩɪɢ δɭɬ = 100 ɦɦ: 1 - ɩɪɢ L = 600 ɦɦ; 2 - ɩɪɢ L = 800 ɦɦ; 3 - ɩɪɢ L = 
1000 ɦɦ: 4 - L = I200 ɦɦ 

 

Ɋɢɫ. 66. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ ηɜ.ɫɪ ɞɥɹ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ III ɬɢɩɚ: 1 - ɩɪɢ ɫ/δ = 0,065; 2 
- ɩɪɢ ɫ/δ = 0,167; 3 - ɫ/δ = 0,25; 4 - ɫ/δ = 0,416; 5 - ɫ/δ = 0,714 

 



Ɋɢɫ. 67. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ η ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ III ɬɢɩɚ: 1 - ɩɪɢ ɫ/δ = 0,0625; 
2 - ɩɪɢ ɫ/δ = 0,167; 3 - ɫ/δ = 0,25; 4 - ɫ/δ = 0,416 

 

Ɋɢɫ. 68. Ƚɪɚɮɢɤ ɨɩɪɟɞɟɥɟɧɢɹ η ɞɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɜɤɥɸɱɟɧɢɣ V ɬɢɩɚ (ɝɢɛɤɚɹ ɫɜɹɡɶ) ɩɪɢ 
ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɹɯ δɭɬ/δɜ : 1 - 0,25; 2 - 0,5; 3 - 1,0; 4 - 1,5; 5 - 2,0; 6 - 3,0 

ɞɥɹ ɜɤɥɸɱɟɧɢɣ V ɬɢɩɚ - ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɟɞɢɧɢɱɧɵɯ ɫɬɟɪɠɧɟɣ ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɨɛɨɣ 
ɝɢɛɤɢɟ ɫɜɹɡɢ ɜ ɬɪɟɯɫɥɨɣɧɵɯ ɛɟɬɨɧɧɵɯ ɩɚɧɟɥɹɯ, - ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 68. 

ʝʞʟʔʓʔʚʔʜʗʔ ʛʗʜʗʛАʚʫʜʝʘ ʡʔʛʞʔʟАʡʢʟʪ ʑ ʢʖʚАʤ ʙʝʜʠʝʚʫʜʝʒʝ 
ʡʗʞА ʝʓʜʝʠʚʝʘʜʪʤ ʞАʜʔʚʔʘ 

3.3. Ɉɛɳɢɣ ɜɢɞ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɬɵɤɚ ɨɞɧɨɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɫ ɩɥɢɬɨɣ ɤɨɧɫɨɥɶɧɨɝɨ ɬɢɩɚ 
ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 69. 



 

Ɋɢɫ: 69. Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɫɬɵɤ ɨɞɧɨɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɫ ɩɥɢɬɨɣ ɤɨɧɫɨɥɶɧɨɝɨ ɬɢɩɚ: ɚ - 
ɨɛɳɢɣ ɜɢɞ; ɛ - ɲɩɨɧɨɱɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɭɬɟɩɥɹɸɳɢɯ ɜɤɥɚɞɵɲɟɣ ɜ ɡɨɧɟ ɩɟɪɟɯɨɞɚ 
ɨɛɴɟɞɢɧɟɧɧɨɣ ɩɥɢɬɵ ɩɟɪɟɤɪɵɬɢɹ: 1 -ɮɚɤɬɭɪɧɵɣ ɫɥɨɣ, Ȝ = 1,16Ɇ6 ȼɬ/ɦ·°ɋ; 2 - 
ɤɟɪɚɦɡɢɬɨɛɟɬɨɧ, Ȝ-var; 3 - ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɵɣ ɪɚɫɬɜɨɪ, Ȝ = 0,93 ȼɬ/ɦ·°ɋ; 4 - ɭɬɟɩɥɢɬɟɥɶ, Ȝ-
var; 5 - ɠɟɥɟɡɨɛɟɬɨɧ, γ = 2500 ɤɝ/ɦ3; Ȝ = 2,03 ȼɬ/ɦ·°ɋ; 6 - ɥɢɧɨɥɟɭɦ ɧɚ ɬɤɚɧɟɜɨɣ ɨɫɧɨɜɟ, Ȝ = 
0,25 ȼɬ/ɦ·°ɋ 

Ɇɢɧɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɭɡɥɚɯ ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ ɧɚɛɥɸɞɚɸɬɫɹ ɧɚɞ ɢ ɩɨɞ ɩɥɢɬɨɣ 
ɩɟɪɟɤɪɵɬɢɹ ɧɚ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɨɦ ɪɚɫɬɜɨɪɟ ɩɨ ɨɫɢ ɬɟɩɥɨɩɪɨɜɨɞɧɨɝɨ ɜɤɥɸɱɟɧɢɹ, 
ɢɦɟɸɳɟɝɨ ɞɥɢɧɭ α. 

Ɋɚɫɱɟɬ ɦɢɧɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɞ ɢ ɩɨɞ ɩɟɪɟɤɪɵɬɢɟɦ τɯ.1 ɢ τɯ.2 (ɪɢɫ. 70) ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 

1) ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɡɦɟɪɵ α ɢ ɜ, ɩɨ ɧɢɦ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɨɨɬɧɨɲɟɧɢɹ α/δ ɢ ɜ/δ ɜ ɤɨɬɨɪɵɯ ɬɨɥɳɢɧɚ ɧɚɪɭɠɧɨɣ ɩɚɧɟɥɢ δ - ɟɫɬɶ 
ɜɟɥɢɱɢɧɚ ɩɨɫɬɨɹɧɧɚɹ ɢ ɪɚɜɧɚɹ 320 ɦɦ (ɩɪɢ ɷɬɨɦ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɞɥɢɧɚ 
ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɨɝɨ ɜɤɥɚɞɵɲɚ ɫ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 400 ɦɦ) 

2) ɩɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 70, ɡɧɚɹ ɨɬɧɨɲɟɧɢɹ α/δ ɢ ɜ/δ, ɧɚɯɨɞɹɬ ɩɨɧɢɠɚɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ 
ηɯ.Т ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ τɯ.1 ɢ τɯ.2; 



 

Ɋɢɫ. 70. Ɉɩɪɟɞɟɥɟɧɢɟ ɜɟɥɢɱɢɧɵ ηɯ ɜ ɬɨɱɤɚɯ 1 ɢ 2 ɞɥɹ ɛɟɬɨɧɧɵɯ ɜɤɥɸɱɟɧɢɣ ɜ ɫɬɵɤɚɯ 
ɤɨɧɫɨɥɶɧɨɝɨ ɬɢɩɚ ɨɞɧɨɫɥɨɣɧɵɯ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ. Ɋɚɡɦɟɪɵ ɚ, ɜ, δ, ∆ ɨɛɨɡɧɚɱɟɧɵ ɧɚ ɪɢɫ. 
69. 

3) ɡɧɚɱɟɧɢɹ ηб.Т ɨɫɬɚɸɬɫɹ ɛɟɡ ɢɡɦɟɧɟɧɢɹ, ɟɫɥɢ ɫɬɟɧɨɜɚɹ ɩɚɧɟɥɶ ɢɦɟɟɬ ɬɨɥɳɢɧɭ δ = 320 ɦɦ 
ɢ ɜɵɩɨɥɧɟɧɚ ɢɡ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 0,4 ȼɬ/ɦ·°ɋ, ɩɪɢ 
ɷɬɨɦ ɜɵɫɨɬɚ ɜɵɪɚɜɧɢɜɚɸɳɟɝɨ ɫɥɨɹ ɛɟɬɨɧɚ ∆ = 20 ɦɦ, ɚ ɡɨɧɚ ɩɟɪɟɯɨɞɚ ɭɬɟɩɥɟɧɚ 
ɦɚɬɟɪɢɚɥɨɦ ɫ Ȝɢɡɨɥ = 0,046 ȼɬ/ɦ·°ɋ; 

4) ɜ ɫɥɭɱɚɟ ɭɬɟɩɥɟɧɢɹ ɡɨɧɵ ɩɟɪɟɯɨɞɚ ɦɚɬɟɪɢɚɥɨɦ ɫ Ȝɢɡɨɥ = 0,07 ȼɬ/ɦ·°ɋ ɡɧɚɱɟɧɢɟ ηб.Т 
ɭɜɟɥɢɱɢɜɚɸɬ ɧɚ 0,034; 0,026 ɢɥɢ 0,019 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɢ ɜɟɥɢɱɢɧɟ α, ɪɚɜɧɨɣ 80, 100 ɢ 
120 ɦɦ; 

5) ɫ ɭɱɟɬɨɦ ɧɚɣɞɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ηб.Т ɨɩɪɟɞɟɥɹɸɬ ɦɢɧɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɞ ɢ 
ɩɨɞ ɩɟɪɟɤɪɵɬɢɟɦ ɩɨ ɮɨɪɦɭɥɟ (8) ɫ ɨɛɨɡɧɚɱɟɧɢɹɦɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɥɭɱɚɹ 

                                                 (8) 

ɝɞɟ Rɨ.ɨ.ɤ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɩɨ ɫɟɱɟɧɢɸ ɨɫɧɨɜɧɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɚɜɧɨɟ 0,92 ɦ2·°ɋ/ȼɬ; 

Rɨ.ɬ.ɜ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ, ɪɚɫɫɱɢɬɚɧɧɨɟ ɩɨ ɨɞɧɨɦɟɪɧɨɣ ɫɯɟɦɟ ɩɟɪɟɞɚɱɢ ɬɟɩɥɚ 
ɜ ɫɟɱɟɧɢɢ ɩɨ ɜɵɪɚɜɧɢɜɚɸɳɟɦɭ ɫɥɨɸ ɦɟɠɞɭ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɶɸ ɢ ɨɛɴɟɞɢɧɟɧɧɨɣ ɩɥɢɬɨɣ 
ɩɟɪɟɤɪɵɬɢɹ ɢ ɪɚɜɧɨɟ 0,5 ɦ2·°ɋ/ȼɬ; 

6) ɩɪɢ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ δ, ∆, Ȝɤ.Ȼ, ɨɬɥɢɱɧɵɯ ɨɬ ɩɪɢɧɹɬɵɯ ɜ ɩɩ. 1 ɢ 3, ɤ ɬɟɦɩɟɪɚɬɭɪɚɦ, 
ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɨ ɮɨɪɦɭɥɟ (8), ɞɟɥɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɩɪɚɜɤɢ: 

ɟɫɥɢ ɫɬɟɧɨɜɚɹ ɩɚɧɟɥɶ ɢɦɟɟɬ ɬɨɥɳɢɧɭ δ ɛɨɥɟɟ 320 ɦɦ, ɬɨ ɩɪɢ ɤɚɠɞɨɦ ɭɜɟɥɢɱɟɧɢɢ ɬɨɥɳɢɧɵ 
ɜ 20 ɦɦ ɬɟɦɩɟɪɚɬɭɪɚ τб.Т ɜɨɡɪɚɫɬɚɟɬ ɧɚ 0,3°ɋ; 



ɟɫɥɢ ɜɵɫɨɬɚ ɜɵɪɚɜɧɢɜɚɸɳɟɝɨ ɫɥɨɹ ɪɚɫɬɜɨɪɚ ∆ ɛɨɥɟɟ 20 ɦɦ, ɬɨ ɩɪɢ ɤɚɠɞɨɦ ɭɜɟɥɢɱɟɧɢɢ 
ɜɵɫɨɬɵ ɧɚ 10 ɦɦ ɬɟɦɩɟɪɚɬɭɪɚ τб.1 ɫɧɢɠɚɟɬɫɹ ɧɚ 0,3°ɋ, ɚ τб.2 - ɧɚ 0,2°ɋ; 

ɟɫɥɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɦɚɬɟɪɢɚɥ ɩɚɧɟɥɢ ɢɦɟɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɜɵɲɟ 0,4 
ȼɬ/ɦ·°ɋ, ɬɨ ɩɪɢ ɤɚɠɞɨɦ ɩɪɢɪɨɫɬɟ Ȝɤ.Ȼ ɧɚ 0,07 ȼɬ/ɦ·°ɋ ɬɟɦɩɟɪɚɬɭɪɚ τx.1 ɢ τб.2 ɫɧɢɠɚɟɬɫɹ 
ɧɚ 0,2°ɋ; 

ɟɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɟ ɫɬɵɤɨɜɨɟ ɫɨɟɞɢɧɟɧɢɟ ɢɦɟɟɬ ɨɬɤɥɨɧɟɧɢɹ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɩɚɪɚɦɟɬɪɚɦ 
(δ, ∆, Ȝɤ.Ȼ), ɬɨ ɩɨɩɪɚɜɤɢ, ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ, ɫɭɦɦɢɪɭɸɬɫɹ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɨɛɳɚɸɳɚɹ 
ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɜɟɥɢɱɢɧɵ τб.Т. 

ɉɪɢɦɟɪ. Ɉɩɪɟɞɟɥɢɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɬɵɤɟ ɫ ɩɥɢɬɨɣ 
ɤɨɧɫɨɥɶɧɨɝɨ ɬɢɩɚ ɩɪɢ ɫɥɟɞɭɸɳɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɭɡɥɨɜɨɝɨ ɫɨɩɪɹɠɟɧɢɹ: 

ɨɞɧɨɫɥɨɣɧɵɟ ɫɬɟɧɨɜɵɟ ɩɚɧɟɥɢ: δ = 340 ɦɦ, Ȝɤ.Ȼ = 0,46 ȼɬ/ɦ·°ɋ; 

ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɩɚɧɟɥɶ ɩɟɪɟɤɪɵɬɢɹ δ = 140 ɦɦ; 

ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɣ ɩɨɞ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ ɜɤɥɚɞɵɲɢ ɜ´ɫ = 100´450 ɦɦ; 

ɭɬɟɩɥɹɸɳɢɟ ɜɤɥɚɞɵɲɢ ɫ Ȝɢɡɨɥ = 0,07 ȼɬ/ɦ·°ɋ; 

ɪɚɡɦɟɪɵ ɫɤɜɨɡɧɵɯ ɜɤɥɸɱɟɧɢɣ ɜ´ɚ = 100´110 ɦɦ; 

ɜɵɫɨɬɚ ɜɵɪɚɜɧɢɜɚɸɳɟɝɨ ɫɥɨɹ ɪɚɫɬɜɨɪɚ ɦɟɠɞɭ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɶɸ ɢ ɩɥɢɬɨɣ ɩɟɪɟɤɪɵɬɢɹ: 
ɧɚɞ ɩɟɪɟɤɪɵɬɢɟɦ - 30 ɦɦ, ɩɨɞ ɩɟɪɟɤɪɵɬɢɟɦ - 40 ɦɦ; 

ɩɨɥ - ɥɢɧɨɥɟɭɦ ɧɚ ɬɟɩɥɨɣ ɨɫɧɨɜɟ; 

ɭɫɥɨɜɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: tɜ = 18°ɋ, tɧ = -20°ɋ, αɜ = 8,7 ȼɬ/ɦ2·°ɋ, ɚɧ = 23 ȼɬ/ɦ2·°ɋ. 

Ɋɟɲɟɧɢɟ. Ɉɩɪɟɞɟɥɹɟɦ ɨɬɧɨɲɟɧɢɹ ɚ/δ ɢ ɜ/δ: 

,                                                 

ɉɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫ. 70 ɧɚɯɨɞɢɦ ɩɨɧɢɠɚɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ηɯ.1 ɢ ηɯ.2 ɞɥɹ ɦɢɧɢɦɚɥɶɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ ɧɚɞ ɢ ɩɨɞ ɩɟɪɟɤɪɵɬɢɟɦ: ηɯ.1 = 0,5 ɢ ηɯ.2 = 0,55. 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɡɨɧɚ ɩɟɪɟɯɨɞɚ ɭɬɟɩɥɟɧɚ ɦɚɬɟɪɢɚɥɨɦ ɫ Ȝɢɡɨɥ = 0,07 ȼɬ/ɦ·°ɋ, ɤɨɷɮɮɢɰɢɟɧɬɵ 
ηɯ.1 ɢ ηɯ.2 ɞɥɹ ɚ = 110 ɦɦ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɧɚ 0,0225, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ηɯ.1 = 0,5225, ηɯ.2 = 
0,5725. 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɡɧɚɱɟɧɢɹ τɯ.1, ɢ τɯ.2, ɩɨ ɮɨɪɦɭɥɟ (8) 
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ȼ ɩɨɥɭɱɟɧɧɵɟ ɜɟɥɢɱɢɧɵ ɜɧɨɫɢɦ ɩɨɩɪɚɜɤɢ: ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɬɨɥɳɢɧɵ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ; ɧɚ 
ɜɵɫɨɬɭ ɜɵɪɚɜɧɢɜɚɸɳɟɝɨ ɫɥɨɹ ɪɚɫɬɜɨɪɚ; ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ. 

ɉɨɩɪɚɜɤɢ ɫɨɫɬɚɜɥɹɸɬ: 

ɞɥɹ τɯ.1 + 0,3 + (-0,3) + (- 0,2) = -0,2; 

ɞɥɹ τɯ.2 + 0,3 + (-0,2) + (- 0,2) = -0,3. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɟɥɢɱɢɧɚ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɞ ɩɟɪɟɤɪɵɬɢɟɦ ɫɨɫɬɚɜɢɬ 10,98°ɋ, 
ɩɨɞ ɩɟɪɟɤɪɵɬɢɟɦ 10,69°ɋ. 

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɬɨɥɳɢɧɚ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɛɭɞɟɬ ɧɟ 340, ɚ 360 ɦɦ, ɬɨɝɞɚ ɩɨɥɭɱɟɧɧɵɟ 
ɜɟɥɢɱɢɧɵ τɯ.1 ɢ τɯ.2 ɫɥɟɞɭɟɬ ɭɜɟɥɢɱɢɬɶ ɟɳɟ ɧɚ 0,3°ɋ. ȿɫɥɢ ɩɪɢ ɷɬɨɦ ɜɵɫɨɬɚ 
ɜɵɪɚɜɧɢɜɚɸɳɟɝɨ ɫɥɨɹ ɧɚɞ ɩɟɪɟɤɪɵɬɢɟɦ ɫɬɚɧɟɬ 40 ɦɦ ɜɦɟɫɬɨ ɪɚɫɫɱɢɬɚɧɧɵɯ 30 ɦɦ, ɬɨ 
ɡɧɚɱɟɧɢɟ τɯ.1 ɧɚɞɨ ɭɦɟɧɶɲɢɬɶ ɧɚ 0,3°ɋ, ɬ.ɟ. ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɤ ɬɟɦɩɟɪɚɬɭɪɚɦ, 
ɪɚɫɫɱɢɬɚɧɧɵɦ ɜ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ, ɜɧɟɫɬɢ ɩɨɩɪɚɜɤɢ: ɤ τɯ.1 ɩɪɢɛɚɜɢɬɶ ɧɭɥɶ, ɚ ɤ τɯ.2 
ɩɪɢɛɚɜɢɬɶ 0,3. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, τɯ.1 ɛɭɞɟɬ ɪɚɜɧɚ 10,98°ɋ, ɚ τɯ.2 = 10,99°ɋ, ɬ.ɟ. ɡɧɚɱɟɧɢɹ 
ɦɢɧɢɦɚɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɧɚɞ ɢ ɩɨɞ ɩɟɪɟɤɪɵɬɢɟɦ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɨɜɩɚɞɚɸɬ. 

4. ɉɊɂȼȿȾȿɇɇɈȿ ɋɈɉɊɈɌɂȼɅȿɇɂȿ 
ɌȿɉɅɈɉȿɊȿȾȺɑȿ ɈɄɈɇɇɕɏ ȻɅɈɄɈȼ 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɫ ɭɱɟɬɨɦ ɢɯ ɬɢɩɨɜ ɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɞɚɧɨ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ: 

ɫɬɚɧɞɚɪɬɧɵɟ ɞɟɪɟɜɹɧɧɵɟ ɨɤɨɧɧɵɟ ɛɥɨɤɢ ɫ ɞɜɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ ɫɨ ɫɩɚɪɟɧɧɵɦɢ ɢ 
ɪɚɡɞɟɥɶɧɵɦɢ ɫɬɜɨɪɤɚɦɢ ɩɨ ȽɈɋɌ 11214-86 (ɬɚɛɥ. 1 ɢ ɪɢɫ. 71-73); 

ɨɤɨɧɧɵɟ ɛɥɨɤɢ ɫ ɬɪɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ ɩɨ ȽɈɋɌ 16289-80 (ɬɚɛɥ. 2 ɢ ɪɢɫ. 74); 

ɫɩɟɰɢɚɥɶɧɵɟ ɲɭɦɨ- ɢ ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɨɤɨɧɧɵɟ ɛɥɨɤɢ ɫ ɞɜɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ ɩɨ ɚɥɶɛɨɦɭ 
ɊɆ-1372, ɞɨɩ. 1 «ɋɩɟɰɢɚɥɶɧɵɟ ɲɭɦɨɡɚɳɢɬɧɵɟ ɢ ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɨɤɨɧɧɵɟ ɛɥɨɤɢ ɫ 
ɞɜɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ ɫɨ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɟɣ ɨɛɤɥɚɞɤɨɣ ɫ ɮɨɪɬɨɱɤɨɣ ɞɥɹ ɞɨɦɨɜ ɫɟɪɢɢ 
ɉ55/12» (ɬɚɛɥ. 3 ɢ ɪɢɫ. 75); 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɟ ɨɤɨɧɧɵɟ ɛɥɨɤɢ ɫɨ ɫɩɚɪɟɧɧɵɦɢ ɩɟɪɟɩɥɟɬɚɦɢ ɩɨ ɚɥɶɛɨɦɭ ɆɇɂɂɌɗɉɚ 
(ɲɢɮɪ ɇɂ-3033-01) ɫ ɭɱɟɬɨɦ ɧɨɦɟɧɤɥɚɬɭɪɵ ȽɈɋɌ 11214-86 (ɬɚɛɥ. 4 ɢ ɪɢɫ. 76). 

Ɍɚɛɥɢɰɚ 1 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɫ ɞɜɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ ɫɨ 
ɫɩɚɪɟɧɧɵɦɢ ɢ ɪɚɡɞɟɥɶɧɵɦɢ ɫɬɜɨɪɤɚɦɢ ɩɨ ȽɈɋɌ 11214-86 

№№ 
ɩɩ 

Ɇɚɪɤɚ 
ɛɥɨɤɚ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ, ɦ 

ɉɥɨɳɚɞɶ ɛɥɨɤɚ ɢ ɟɝɨ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, 
ɦ2/% 

ɉɪɢɜɟɞɟɧɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
ɛɥɨɤɚ, ɦ2·°ɋ/ȼɬ 

      ɨɛɳɚɹ ɤɨɪɨɛɤɢ ɢɦɩɨɫɬɚ ɩɟɪɟɩɥɟɬɚ ɨɫɬɟɤɥɟɧɢɹ Ɉɋ ɈɊ 

http://snipov.net/c_4687_snip_97103.html
http://snipov.net/c_4687_snip_97106.html
http://snipov.net/c_4687_snip_97103.html
http://snipov.net/c_4687_snip_97103.html


1 2 3 4 5 6 7 8 9 10 

1 
Ɉɋ 

ɈɊ 
6-9 0,56´0,87 

0,487 

100 

0,086 

17,7 
- 

0,131 

27,0 

0,270 

55,3 
0,504 0,592 

2 
Ɉɋ 

ɈɊ 

6-
12 

0,56´1,17 
0,655 

100 

0,106 

16,2 

0,01 

1,5 

0,205 

31,2 

0,335 

51,1 
0,518 0,620 

3 
Ɉɋ 

ɈɊ 
9-9 0,86´0,87 

0,748 

100 

0,104 

13,9 
- 

0,164 

22,0 

0,480 

64,1 
0,478 0,549 

4 
Ɉɋ 

ɈɊ 

9-
12 

0,86´1,17 
1,006 

100 

0,124 

12,3 

0,016 

1,6 

0,271 

26,9 

0,596 

59,2 
0,494 0,575 

5 
Ɉɋ 

ɈɊ 

9-
13,5 

0,86´1,32 
1,135 

100 

0,134 

11,8 

0,016 

1,4 

0,287 

25,3 

0,699 

61,5 
0,486 0,564 

6 
Ɉɋ 

ɈɊ 

9-
15 

0,86´1,47 
1,264 

100 

0,143 

11,3 

0,016 

1,3 

0,304 

24,0 

0,801 

63,4 
0,481 0,554 

7 
Ɉɋ 

ɈɊ 

12-
9 

1,16´0,87 
1,009 

100 

0,122 

12,1 
- 

0,262 

26,0 

0,624 

61,9 
0,487 0,563 

8 
Ɉɋ 

ɈɊ 

12-
129 

1,16´1,17 
1,357 

100 

0,142 

10,4 

0,022 

1,6 

0,364 

26,9 

0,829 

61,1 
0,488 0,568 

9 
Ɉɋ 

ɈɊ 

12-
13,5 

1,16´1,32 
1,531 

100 

0,152 

9,9 

0,022 

1,4 

0,381 

24,9 

0,97 

63,8 
0,481 0,554 

10 
Ɉɋ 

ɈɊ 

12-
15 

1,16´1,47 
1,705 

100 

0,161 

9,4 

0,022 

1,3 

0,398 

23,3 

1,124 

66,0 
0,474 0,543 

11 
Ɉɋ 

ɈɊ 

15-
6 

1,46´0,57 
0,832 

100 

0,121 

14,6 
- 

0,234 

28,1 

0,477 

57,3 
0,501 0,586 

12 
Ɉɋ 

ɈɊ 

15-
9 

1,46´0,87 
1,270 

100 

0,140 

11,0 
- 

0,296 

23,3 

0,834 

65,7 
0,476 0,544 

13 
Ɉɋ 

ɈɊ 

15-
12 

1,46´1,17 
1,708 

100 

0,159 

9,3 

0,028 

1,6 

0,427 

25,0 

1,094 

64,1 
0,480 0,553 

14 
Ɉɋ 

ɈɊ 

15-
13,5 

1,46´1,32 
1,927 

100 

0,169 

8,8 

0,028 

1,5 

0,444 

23,0 

1,286 

66,7 
0,472 0,544 

15 
Ɉɋ 

ɈɊ 

15-
18 

1,46´1,47 
2,146 

100 

0,179 

8,3 

0,028 

1,3 

0,460 

21,6 

1,479 

68,8 
0,467 0,532 

16 
Ɉɋ 15-

18 
1,46´1,77 

2,584 0,198 0,056 0,632 1,698 
0,476 0,546 



ɈɊ 100 7,6 2,2 24,5 65,7 

17 
Ɉɋ 

ɈɊ 

15-
21 

1,46´2,07 
3,022 

100 

0,218 

7,2 

0,056 

1,8 

0,673 

22,3 

2,076 

68,7 
0,467 0,531 

18 
Ɉɋ 

ɈɊ 

15-
9Ⱥ 

1,46´0,87 
1,270 

100 

0,140 

11,0 
- 

0,230 

18,2 

0,900 

70,8 
0,459 0,518 

19 
Ɉɋ 

ɈɊ 

18-
9 

1,76´0,87 
1,531 

100 

0,158 

10,3 
- 

0,336 

25,2 

0,987 

64,5 
0,480 0,552 

20 
Ɉɋ 

ɈɊ 

18-
13,5 

1,76´1,32 
2,323 

100 

0,188 

8,1 

0,034 

1,4 

0,602 

25,9 

1,500 

64,6 
0,480 0,552 

21 
Ɉɋ 

ɈɊ 

18-
15 

1,76´1,46 
2,587 

100 

0,197 

7,6 

0,034 

1,3 

0,622 

24,0 

1,734 

67,1 
0,472 0,540 

22 
Ɉɋ 

ɈɊ 

18-
9Ⱥ 

1,76´0,87 
1,531 

100 

0,158 

10,3 
- 

0,309 

20,2 

1,064 

69,5 
0,464 0,525 

 

Ɋɢɫ. 71. Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɫɟɱɟɧɢɹ ɩɨ ɩɪɢɬɜɨɪɚɦ ɫɩɚɪɟɧɧɵɯ ɢ ɪɚɡɞɟɥɶɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ 
(Ɉɋ ɢ ɈɊ) ɠɢɥɵɯ ɡɞɚɧɢɣ ɩɨ ȽɈɋɌ 11214-86 

http://snipov.net/c_4687_snip_97103.html


 

Ɋɢɫ. 72. ɋɟɱɟɧɢɹ ɋ1, ɋ2, ɋɁ, ɋ4, ɋ5 (ɫɦ. ɪɢɫ. 71) ɩɨ ɩɪɢɬɜɨɪɚɦ ɫɩɚɪɟɧɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ 
(Ɉɋ) ɠɢɥɵɯ ɡɞɚɧɢɣ 

 

Ɋɢɫ. 73. ɋɟɱɟɧɢɹ ɋ1, ɋ2, ɋɁ, ɋ4, ɋ5, ɋ6 (ɫɦ. ɪɢɫ. 71) ɩɨ ɩɪɢɬɜɨɪɚɦ ɪɚɡɞɟɥɶɧɵɯ ɨɤɨɧɧɵɯ 
ɛɥɨɤɨɜ (ɈɊ) ɠɢɥɵɯ ɡɞɚɧɢɣ 



 

Ɋɢɫ. 74. ɋɟɱɟɧɢɹ ɋ1, ɋ2, ɋɁ, ɋ4, ɋ5, ɋ6 (ɫɦ. ɪɢɫ. 71) ɩɨ ɩɪɢɬɜɨɪɚɦ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɫ 
ɬɪɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ 

Ɍɚɛɥɢɰɚ 2 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɫ ɬɪɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ ɩɨ 
ȽɈɋɌ 16289-80 

№№ 
ɩɩ 

Ɇɚɪɤɚ 
ɛɥɨɤɚ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ, ɦ 

ɉɥɨɳɚɞɶ ɛɥɨɤɚ ɢ ɟɝɨ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, 
ɦ2/% 

ɉɪɢɜɟɞɟɧɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
ɛɥɨɤɚ, ɦ2·°ɋ/ȼɬ ɨɛɳɚɹ ɤɨɪɨɛɤɢ ɢɦɩɨɫɬɚ ɩɟɪɟɩɥɟɬɚ ɨɫɬɟɤɥɟɧɢɹ 

1 
ɈɊɋ 
6-9 

0,56´0,87 
0,487 

100 

0,086 

17,7 
- 

0,131 

27,0 

0,270 

55,3 
0,612 

2 
ɈɊɋ 
6-12 

0,56´1,17 
0,655 

100 

0,106 

16,2 

0,010 

1,5 

0,205 

31,2 

0,335 

51,1 
0,630 

3 
ɈɊɋ 
9-9 

0,86´0,87 
0,748 

100 

0,104 

13,9 
- 

0,164 

22,0 

0,480 

64,1 
0,586 

4 
ɈɊɋ 
9-12 

0,86´1,17 
1,006 

100 

0,124 

12,3 

0,016 

1,6 

0,271 

26,9 

0,596 

59,2 
0,605 

5 
ɈɊɋ 
9-13,5 

0,86´1,32 
1,135 

100 

0,134 

11,8 

0,016 

1,4 

0,287 

25,3 

0,699 

61,5 
0,598 

6 
ɈɊɋ 
9-15 

0,86´1,47 
1,264 

100 

0,143 

11,3 

0,016 

1,3 

0,304 

24,0 

0,801 

63,4 
0,592 

7 
ɈɊɋ 
12-9 

1,16´0,87 
1,009 

100 

0,122 

12,1 

0,004 

0,4 

0,274 

27,2 

0,609 

60,3 
0,604 

http://snipov.net/c_4687_snip_97106.html


8 
ɈɊɋ 
12-12 

1,16´1,17 
1,352 

100 

0,142 

10,4 

0,024 

1,8 

0,365 

26,9 

0,827 

60,9 
0,602 

9 
ɈɊɋ 
12-
13,5 

1,16´1,32 
1,531 

100 

0,152 

9,9 

0,024 

1,5 

0,381 

24,9 

0,975 

63,7 
0,593 

10 
ɈɊɋ 
12-15 

1,16´1,47 
1,705 

100 

0,161 

9,5 

0,024 

1,4 

0,398 

23,3 

1,122 

65,8 
0,586 

11 
ɈɊɋ 
15 - 6 

1,46´0,57 
0,832 

100 

0,121 

14,5 

0,003 

0,3 

0,241 

29,0 

0,462 

56,2 
0,616 

12 
ɈɊɋ 
15-9 

1,46´0,87 
1,270 

100 

0,140 

11,0 

0,004 

0,3 

0,307 

24,2 

0,819 

64,5 
0,590 

13 
ɈɊɋ 
15-12 

1,46´1,17 
1,708 

100 

0,160 

9,3 

0,03 

1,7 

0,431 

25,3 

1,088 

63,7 
0,594 

14 
ɈɊɋ 
15-
13,5 

1,46´1,32 
1,927 

100 

0,170 

8,8 

0,03 

1,5 

0,447 

23,2 

1,281 

66,5 
0,585 

15 
ɈɊɋ 
15-15 

1,46´1,47 
2,146 

100 

0,179 

8,3 

0,03 

1,3 

0,464 

21,6 

1,474 

68,8 
0,581 

16 
ɈɊɋ 
15-18 

1,46´1,77 
2,584 

100 

0,199 

7,7 

0,058 

2,2 

0,636 

24,6 

1,692 

65,5 
0,589 

17 
ɈɊɋ 
15-21 

1,46´2,07 
3,022 

100 

0,218 

7,2 

0,058 

1,9 

0,678 

22,4 

2,068 

68,5 
0,581 

18 
ɈɊɋ 
15-9Ⱥ 

1,46´0,87 
1,270 

100 

0,140 

11,0 
- 

0,230 

18,2 

0,900 

70,8 
0,568 

19 
ɈɊɋ 
18-9 

1,76´0,87 
1,531 

100 

0,158 

10,3 

0,004 

0,2 

0,396 

26,0 

0,972 

63,5 
0,595 

20 
ɈɊɋ 
18-
13,5 

1,76´1,32 
2,323 

100 

0,188 

8,1 

0,036 

1,5 

0,601 

25,9 

1,409 

64,5 
0,594 

21 
ɈɊɋ 
18-15 

1,76´1,47 
2,587 

100 

0,197 

7,6 

0,036 

1,4 

0,621 

24,0 

1,733 

67,0 
0,586 

22 
ɈɊɋ 
18-9Ⱥ 

1,76´0,87 
1,531 

100 

0,158 

10,3 
- 

0,309 

20,2 

1,064 

69,5 
0,574 

Ɍɚɛɥɢɰɚ 3 



ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɩɟɰɢɚɥɶɧɵɯ ɲɭɦɨ- ɢ ɬɟɩɥɨɡɚɳɢɬɧɵɯ 
ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɫ ɞɜɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ ɩɨ ɚɥɶɛɨɦɭ ɊɆ-1372, ɞɨɩ. 1 

№№ 
ɩɩ 

Ɇɚɪɤɚ 
ɛɥɨɤɚ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ, ɦ 

ɉɥɨɳɚɞɶ ɛɥɨɤɚ ɢ ɟɝɨ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, 
ɦ2/% 

ɉɪɢɜɟɞɟɧɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
ɛɥɨɤɚ, ɦ2·°ɋ/ȼɬ ɨɛɳɚɹ ɤɨɪɨɛɤɢ ɢɦɩɨɫɬɚ ɩɟɪɟɩɥɟɬɚ ɨɫɬɟɤɥɟɧɢɹ 

1 
2 Ɋɒ 
15-9 

1,46´0,87 
1,270 

100 

0,140 

11,0 
- 

0,353 

27,8 

0,776 

61,2 
0,443 

2 
2 Ɋɒ 
15-12 

1,46´1,17 
1,708 

100 

0,160 

9,4 

0,028 

1,6 

0,511 

29,9 

1,01 

59,1 
0,451 

3 
2 Ɋɒ 
15-15 

1,46´1,47 
2,146 

100 

0,179 

8,4 

0,028 

1,3 

0,550 

25,6 

1,389 

64,7 
0,432 

4 
2 Ɋɒ 
15-18 

1,46´1,77 
2,584 

100 

0,199 

7,7 

0,028 

1,1 

0,589 

22,8 

1,769 

68,4 
0,419 

5 
2 Ɋɒ 
15-21 

1,46´2,07 
3,022 

100 

0,218 

7,2 

0,056 

1,9 

0,790 

26,1 

1,958 

64,8 
0,431 

 

Ɋɢɫ. 75. ɋɟɱɟɧɢɹ ɋ1, ɋ2, ɋɁ, ɋ4, ɋ5 (ɫɦ. ɪɢɫ. 71) ɩɨ ɩɪɢɬɜɨɪɚɦ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɫ ɞɜɨɣɧɵɦ 
ɨɫɬɟɤɥɟɧɢɟɦ ɫɨ ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɟɣ ɨɛɤɥɚɞɤɨɣ ɩɨ ɚɥɶɛɨɦɭ ɆɇɂɂɌɗɉ ɊɆ-1372, ɞɨɩ. 1 

http://snipov.net/c_4745_snip_112828.html#i408988


 

Ɋɢɫ. 76. ɋɟɱɟɧɢɹ C1, ɋ2, ɋɁ, ɋ4, ɋ5 (ɫɦ. ɪɢɫ. 71)ɩɨ ɩɪɢɬɜɨɪɚɦ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɯ 
ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɫɨ ɫɩɚɪɟɧɧɵɦɢ ɩɟɪɟɩɥɟɬɚɦɢ ɩɨ ɚɥɶɛɨɦɭ ɆɇɂɉɌɗɉ, ɲɢɮɪ ɇɂ-3003-01 

Ɍɚɛɥɢɰɚ 4 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɯ ɨɤɨɧɧɵɯ ɛɥɨɤɨɜ ɫɨ 
ɫɩɚɪɟɧɧɵɦɢ ɩɟɪɟɩɥɟɬɚɦɢ ɢ ɫ ɞɜɨɣɧɵɦ ɨɫɬɟɤɥɟɧɢɟɦ ɩɨ ɚɥɶɛɨɦɭ ɆɇɂɂɌɗɉɚ (ɲɢɮɪ ɇɂ-
3003-01) 

№№ 
ɩɩ 

Ɇɚɪɤɚ 
ɛɥɨɤɚ 

Ƚɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ, ɦ 

ɉɥɨɳɚɞɶ ɛɥɨɤɚ ɢ ɟɝɨ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, 
ɦ2/% 

ɉɪɢɜɟɞɟɧɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ 
ɛɥɨɤɚ, ɦ2·°ɋ/ȼɬ ɨɛɳɚɹ ɤɨɪɨɛɤɢ ɢɦɩɨɫɬɚ ɩɟɪɟɩɥɟɬɚ ɨɫɬɟɤɥɟɧɢɹ 

1 
Ɉɋ 6-
9 

0,56´0,87 
0,487 

100 

0,082 

16,9 
- 

0,153 

31,5 

0,252 

51,6 
0,525 

2 
Ɉɋ 6-
12 

0,56´1,17 
0,655 

100 

0,100 

15,3 

0,01 

1,5 

0,238 

36,3 

0,307 

46,9 
0,543 

3 
Ɉɋ 9-
9 

0,86´0,87 
0,748 

100 

0,100 

13,4 
- 

0,192 

25,7 

0,456 

60,9 
0,494 

4 
Ɉɋ 9-
12 

0,86´1,17 
1,006 

100 

0,118 

11,7 

0,016 

1,6 

0,316 

31,4 

0,556 

55,3 
0,513 

5 
Ɉɋ 9-
13,5 

0,86´1,32 
1,135 

100 

0,127 

11,2 

0,016 

1,4 

0,335 

29,6 

0,657 

57,8 
0,506 

6 
Ɉɋ 9-
15 

0,86´1,47 
1,264 

100 

0,136 

10,8 

0,016 

1,3 

0,355 

28,0 

0,757 

59,9 
0,499 

7 
Ɉɋ 
12-9 

1,16´0,87 
1,009 

100 

0,118 

11,7 
- 

0,296 

29,3 

0,595 

59,0 
0,503 
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8 
Ɉɋ 
12-12 

1,16´1,17 
1,357 

100 

0,136 

10,0 

0,022 

1,6 

0,419 

30,9 

0,780 

57,5 
0,507 

9 
Ɉɋ 
12-
13,5 

1,16´1,32 
1,531 

100 

0,145 

9,5 

0,022 

1,4 

0,439 

28,7 

0,925 

60,4 
0,498 

10 
Ɉɋ 
12-15 

1,16´1,47 
1,705 

100 

0,154 

9,0 

0,022 

1,3 

0,458 

26,9 

1,071 

62,8 
0,490 

11 
Ɉɋ 15 
- 6 

1,46´0,57 
0,832 

100 

0,118 

14,2 
- 

0,268 

32,2 

0,446 

53,6 
0,520 

12 
Ɉɋ 
15-9 

1,46´0,87 
1,270 

100 

0,136 

10,7 
- 

0,335 

26,4 

0,799 

62,9 
0,490 

13 
Ɉɋ 
15-12 

1,46´1,17 
1,708 

100 

0,154 

9,0 

0,028 

1,6 

0,497 

29,1 

1,029 

60,3 
0,498 

14 
Ɉɋ 
15-
13,5 

1,46´1,32 
1,927 

100 

0,163 

8,5 

0,028 

1,4 

0,517 

26,8 

1,219 

63,3 
0,488 

15 
Ɉɋ 
15-15 

1,46´1,47 
2,146 

100 

0,172 

8,0 

0,028 

1,3 

0,536 

25,0 

1,410 

65,7 
0,480 

16 
Ɉɋ 
15-18 

1,46´1,77 
2,584 

100 

0,190 

7,4 

0,056 

2,2 

0,738 

28,5 

1,600 

61,9 
0,494 

17 
Ɉɋ 
15-21 

1,46´2,07 
3,022 

100 

0,208 

6,9 

0,056 

1,8 

0,777 

25,7 

1,981 

65,6 
0,482 

18 
Ɉɋ 
15-9Ⱥ 

1,46´0,87 
1,270 

100 

0,136 

10,7 
- 

0,270 

21,3 

0,864 

68,0 
0,474 

19 
Ɉɋ 
18-9 

1,76´0,87 
1,531 

100 

0,154 

10,1 
- 

0,374 

24,4 

1,003 

65,5 
0,482 

20 
Ɉɋ 
18-
13,5 

1,76´1,92 
2,323 

100 

0,181 

7,8 

0,034 

1,5 

0,595 

25,6 

1,513 

65,1 
0,483 

21 
Ɉɋ 
18-15 

1,76´1,46 
2,587 

100 

0,190 

7,4 

0,034 

1,3 

0,614 

23,7 

1,749 

67,6 
0,476 

22 
Ɉɋ 
18-9Ⱥ 

1,76´0,87 
1,531 

100 

0,154 

10,1 
- 

0,309 

20,2 

1,068 

69,7 
0,469 



5. ɌȿɉɅɈɌȿɏɇɂɑȿɋɄɂȿ ɊȺɋɑȿɌɕ 
ɄɊɕɒɂ ɋ ɌȿɉɅɕɆ ɑȿɊȾȺɄɈɆ* 
ʟАʠʦʔʡ ʙʟʪʧʗ ʠ ʡʔʞʚʪʛ ʦʔʟʓАʙʝʛ ʞʟʗ ʠʡАʥʗʝʜАʟʜʝʛ 
ʡʔʛʞʔʟАʡʢʟʜʝʛ ʟʔʕʗʛʔ 

5.1. ɐɟɥɶɸ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɤɪɵɲɢ ɫ ɬɟɩɥɵɦ ɱɟɪɞɚɤɨɦ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɢɦɧɢɯ ɩɚɪɚɦɟɬɪɚɯ ɜɨɡɞɭɯɚ ɩɨɬɟɪɶ ɬɟɩɥɚ ɩɨɦɟɳɟɧɢɹɦɢ ɜɟɪɯɧɟɝɨ ɷɬɚɠɚ 
ɱɟɪɟɡ ɱɟɪɞɚɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɞɜɭɯ ɭɫɥɨɜɢɣ: 

ɧɨɪɦɚɬɢɜɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɩɟɪɟɩɚɞɚ ∆tɧ ɦɟɠɞɭ ɪɚɫɱɟɬɧɨɣ ɡɢɦɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ 
ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ (ɫɦ. 
ɋɇɢɉ II-3-79**); 

ɧɟɜɵɩɚɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɬɟɩɥɨɝɨ 
ɱɟɪɞɚɤɚ (ɜɵɩɚɞɟɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɞɨɩɭɫɤɚɟɬɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɯɨɥɨɞɧɭɸ ɩɹɬɢɞɧɟɜɤɭ ɢ ɬɨɥɶɤɨ ɜ ɦɟɫɬɚɯ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɜɤɥɸɱɟɧɢɣ). 

* - Ⱥɜɬɨɪɫɤɨɟ ɫɜɢɞɟɬɟɥɶɫɬɜɨ № 460365. Ȼɂ, 1975, № 6. 

5.2. Ⱦɥɹ ɩɪɢɤɢɞɨɱɧɵɯ ɪɚɫɱɟɬɨɜ ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɪɵɲɢ ɫ 
ɬɟɩɥɵɦ ɱɟɪɞɚɤɨɦ ɟɟ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ ɩɨ 
ɞɚɧɧɵɦ ɬɚɛɥ. 5. 

Ɍɚɛɥɢɰɚ 5 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɪɵɲɢ ɫ ɬɟɩɥɵɦ ɱɟɪɞɚɤɨɦ 

ɗɬɚɠɧɨɫɬɶ ɡɞɚɧɢɹ ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɜ (ɦ2·°ɋ)/ȼɬ ɩɪɢ l * 
 

ɞɨ 8 ɦ ɞɨ 13 ɦ 
 

5-7 0,95 1,03 
 

9-10 0,82 0,86 
 

12-14 0,73 0,77 
 

16 ɢ ɜɵɲɟ ** 0,64 0,64 
 

* l - ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɤɚɧɚɥɚ-ɫɩɭɬɧɢɤɚ ɜɟɧɬɛɥɨɤɚ ɞɨ ɭɝɥɚ ɡɞɚɧɢɹ, ɦ; ɢɡ 
ɛɥɢɠɚɣɲɢɯ ɤ ɧɚɪɭɠɧɵɦ ɭɝɥɚɦ ɡɞɚɧɢɹ ɜɟɧɬɛɥɨɤɚɦ ɩɪɢɧɢɦɚɟɬɫɹ l ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ 
ɜɟɧɬɛɥɨɤɚ. 

** - Ⱦɥɹ ɡɞɚɧɢɣ 16 ɷɬɚɠɟɣ ɢ ɜɵɲɟ  ɩɪɢɧɹɬɨ ɢɡ ɭɫɥɨɜɢɹ ɧɟɜɵɩɚɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ʛˈ˕ˑˇˋˍ˃ ˕ˈ˒ˎˑ˕ˈхːˋчˈ˔ˍˑˆˑ ˓˃˔чˈ˕˃ 

5.3. Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɞɥɹ ɬɨɪɰɟɜɨɣ ɫɟɤɰɢɢ ɡɞɚɧɢɹ. 
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ɇɚɯɨɞɢɦ ɦɢɧɢɦɚɥɶɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ tɦ.ɩ ɬɟɩɥɨɝɨ ɱɟɪɞɚɤɚ ɧɚɞ ɭɝɥɨɜɨɣ ɤɨɦɧɚɬɨɣ 
ɩɨ ɮɨɪɦɭɥɟ 

tɦ.ɩ = tɭ - α0 ∙ ∆tɧ ∙ Rɨ.ɩ,                                                                              (9) 

ɝɞɟ tɭ - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɭɝɥɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ, °ɋ; ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 1° ɜɵɲɟ 
ɪɚɫɱɟɬɧɨɣ ɡɢɦɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɭɝɥɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ; 

α0 - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɛɦɟɧɚ ɭ ɩɨɬɨɥɤɚ ɭɝɥɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ, ȼɬ/(ɦ2·°ɋ); 

∆tɧ - ɧɨɪɦɢɪɭɟɦɵɣ ɋɇɢɉ II-3-79** ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɩɟɪɟɩɚɞ ɦɟɠɞɭ ɪɚɫɱɟɬɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɧɭɬɪɟɧɧɟɝɨ ɜɨɡɞɭɯɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɨɬɨɥɤɚ ɭɝɥɨɜɨɝɨ ɩɨɦɟɳɟɧɢɹ, °ɋ; 

Rɨ.ɩ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, (ɦ2·°ɋ)/ȼɬ 

                                                                               (10) 

ɝɞɟ δ - ɬɨɥɳɢɧɚ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, ɦ; 

Ȝ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, ȼɬ/(ɦ·°ɋ); 

αɨ.ɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɛɦɟɧɚ ɭ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɜ ɭɝɥɨɜɨɣ ɡɨɧɟ ɡɞɚɧɢɹ, 
ȼɬ/(ɦ2·°ɋ); ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 5,8 ȼɬ/(ɦ2·°ɋ). 

ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɬɟɩɥɨɝɨ ɱɟɪɞɚɤɚ 

                                                                          (11) 

ɝɞɟ tɱ.ɧ - ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɬɟɩɥɵɣ ɱɟɪɞɚɤ ɢɡ 
ɜɟɧɬɛɥɨɤɨɜ, °ɋ; ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 19°ɋ; 

Fn - ɩɥɨɳɚɞɶ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, ɦ2. 

Ɉɩɪɟɞɟɥɹɟɦ ɬɪɟɛɭɟɦɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɚɧɟɥɟɣ ɮɪɢɡɨɜɵɯ ɫɬɟɧ ɢ ɤɪɨɜɥɢ 
ɤɪɵɲɢ ɫ ɬɟɩɥɵɦ ɱɟɪɞɚɤɨɦ 

                                           (12) 

ɝɞɟ tɧ - ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ; ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɫɪɟɞɧɟɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92; 

Fɫ, Fɤ - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɥɨɳɚɞɶ ɮɪɢɡɨɜɵɯ ɫɬɟɧ ɢ ɤɪɨɜɥɢ ɦ2; 
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L - ɤɨɥɢɱɟɫɬɜɨ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɢɡ ɜɟɧɬɛɥɨɤɨɜ ɜ ɬɟɩɥɵɣ ɱɟɪɞɚɤ, 
ɦ3/ɱ; ɞɥɹ ɠɢɥɵɯ ɡɞɚɧɢɣ L ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɤɜɚɪɬɢɪ ɧɚ ɷɬɚɠɟ ɢ 
ɷɬɚɠɧɨɫɬɢ ɡɞɚɧɢɹ ɩɨ ɬɚɛɥ. 6; 

ɫɨ - ɭɞɟɥɶɧɚɹ ɨɛɴɟɦɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɜɨɡɞɭɯɚ, ȼɬ·ɱ/(ɦ3·°ɋ); 

Qɬ - ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɚ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɫɢɫɬɟɦ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ 
ɨɬɨɩɥɟɧɢɹ, ɩɪɨɥɨɠɟɧɧɵɦɢ ɜ ɬɟɩɥɨɦ ɱɟɪɞɚɤɟ, ȼɬ. 

ɍɞɟɥɶɧɵɟ ɩɨɬɟɪɢ ɬɟɩɥɚ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ ɬɪɭɛ 
ɢ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ ∆t ɝɨɪɹɱɟɣ ɜɨɞɵ ɢ ɜɨɡɞɭɯɚ ɱɟɪɞɚɤɚ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɬɚɛɥ. 7, ɚ 
ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ - ɩɨ ɬɚɛɥ. 8. 

Ɍɚɛɥɢɰɚ 6 

Ɋɚɫɯɨɞ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɜɨɡɞɭɯɚ ɤɜɚɪɬɢɪɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɬɚɠɧɨɫɬɢ ɡɞɚɧɢɹ ɢ 
ɪɚɫɱɟɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ  

tɧ, °ɋ 
Ɋɚɫɯɨɞ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɜɨɡɞɭɯɚ ɤɜɚɪɬɢɪɵ, ɦ3/ɱ, ɩɪɢ ɷɬɚɠɧɨɫɬɢ ɠɢɥɨɝɨ ɡɞɚɧɢɹ 
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122 124 126 127 128 

ɉɪɢɦɟɱɚɧɢɟμ ȼ ɱɢɫɥɢɬɟɥɟ ɭɤɚɡɚɧ ɪɚɫɯɨɞ ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ ɜɨɡɞɭɯɚ ɞɥɹ ɤɜɚɪɬɢɪ ɫ 
ɷɥɟɤɬɪɨɩɥɢɬɚɦɢ, ɜ ɡɧɚɦɟɧɚɬɟɥɟ - ɫ ɝɚɡɨɜɵɦɢ ɩɥɢɬɚɦɢ. Ɋɚɫɯɨɞɵ ɨɩɪɟɞɟɥɟɧɵ ɥɚɛɨɪɚɬɨɪɢɟɣ 
ɢɧɠɟɧɟɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɆɇɂɂɌɗɉɚ. 

ɉɨɥɭɱɟɧɧɨɟ ɢɡ (12)  ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɧɢɠɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɤɪɨɜɥɢ Rɨ.ɤ 
ɢ ɮɪɢɡɨɜɵɯ ɫɬɟɧ Ro.c, ɨɩɪɟɞɟɥɟɧɧɵɯ ɢɡ ɭɫɥɨɜɢɹ ɧɟɜɵɩɚɞɟɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɧɚ ɢɯ 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

                                                                        (13) 

Ɍɚɛɥɢɰɚ 7 

ɉɨɬɟɪɢ ɬɟɩɥɚ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 

∆t, °ɋ 
ɉɨɬɟɪɢ ɬɟɩɥɚ ɜ ȼɬ/ɦ ɩɪɢ ɭɫɥɨɜɧɨɦ ɞɢɚɦɟɬɪɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ 

 
15 20 25 32 40 50 70 80 100 

 
30 8 10 15 19 21 26 31 37 44 

 
35 10 13 17 22 26 32 37 44 51 

 
40 12 15 23 27 29 36 42 50 57 

 
45 14 17 24 30 35 43 48 56 67 

 
50 16 20 28 35 40 49 56 65 79 

 
55 19 23 31 40 44 56 62 72 91 

 
60 20 26 35 44 49 62 70 82 100 

 

ɉɪɢɦɟɱɚɧɢɟ. Ⱦɥɹ ɢɡɨɥɹɰɢɢ ɬɪɭɛ ɩɪɢɦɟɧɹɸɬɫɹ ɦɢɧɟɪɚɥɨɜɚɬɧɵɟ ɦɚɬɵ ɬɨɥɳɢɧɨɣ 30 ɦɦ ɜ 
ɨɛɟɪɬɤɟ ɫɬɟɤɥɨɬɤɚɧɶɸ (ɩɟɪɝɚɦɢɧɨɦ) ɢɥɢ ɚɫɛɟɫɬɨɰɟɦɟɧɬɧɚɹ ɲɬɭɤɚɬɭɪɤɚ ɬɨɥɳɢɧɨɣ 10 ɦɦ. 

Ɍɚɛɥɢɰɚ 8 

ɉɨɬɟɪɢ ɬɟɩɥɚ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 

∆t, °ɋ 
ɉɨɬɟɪɢ ɬɟɩɥɚ ɜ ȼɬ/ɦ ɩɪɢ ɭɫɥɨɜɧɨɦ ɞɢɚɦɟɬɪɟ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ 

10 15 20 25 32 40 50 

30 22 27 33 40 48 54 65 

35 27 33 40 48 54 65 78 

40 31 38 46 55 61 77 92 

45 36 44 55 61 77 88 108 

50 41 50 60 73 90 100 122 

55 46 56 69 83 101 113 138 

60 52 63 77 92 113 127 154 

                                                                         (14) 



ɝɞɟ , - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɪɟɞɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɨɜɥɢ ɢ 
ɮɪɢɡɨɜɵɯ ɫɬɟɧ, °ɋ; ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɟ ɬɨɱɤɢ ɪɨɫɵ ɜɨɡɞɭɯɚ ɬɟɩɥɨɝɨ 
ɱɟɪɞɚɤɚ; ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɠɢɥɵɯ ɡɞɚɧɢɣ ɜ 12 ɷɬɚɠɟɣ ɢ ɜɵɲɟ ɩɪɢ 
ɝɚɡɨɜɵɯ ɩɥɢɬɚɯ ɩɪɢɧɢɦɚɟɬɫɹ τɪ = 2,3°ɋ, ɚ ɩɪɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɥɢɬɚɯ - τɪ = 0,2°ɋ, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɢ tɜ = 18°ɋ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ 35 ɢ 30%. 

ɂɡ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɫɨɨɛɪɚɠɟɧɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɤɪɨɜɥɢ ɢ ɮɪɢɡɨɜɵɯ ɫɬɟɧ 
ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɧɨ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɞɜɚ ɭɫɥɨɜɢɹ: 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɤɪɨɜɥɢ ɢ ɮɪɢɡɨɜɵɯ ɫɬɟɧ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ Rɨ.ɤ ɢ Ro.c 
, ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɮɨɪɦɭɥɚɦ (13) ɢ (14); 

ɫɪɟɞɧɟɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɤɪɨɜɥɢ ɢ ɮɪɢɡɨɜɵɯ ɫɬɟɧ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 

(15); ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɧɢɠɟ , ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɩɨ ɮɨɪɦɭɥɟ (12) 

                                                                           (15) 

Ɋɚɫɱɟɬ ɩɨɬɟɪɶ ɬɟɩɥɚ ɱɟɪɟɡ ɱɟɪɞɚɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɭɝɥɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɜɟɞɟɬɫɹ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɬɟɩɥɨɝɨ ɱɟɪɞɚɤɚ, ɪɚɜɧɨɣ tɦ.ɩ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨ ɮɨɪɦɭɥɟ (9), ɚ ɞɥɹ 
ɨɫɬɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ - ɪɚɜɧɨɣ , ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨ ɮɨɪɦɭɥɟ (11). 

ʟАʠʦʔʡ ʜʔʠʡАʥʗʝʜАʟʜʝʒʝ ʡʔʛʞʔʟАʡʢʟʜʝʒʝ ʟʔʕʗʛА ʡʔʞʚʝʒʝ 
ʦʔʟʓАʙА 

5.4. Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɜɨɡɦɭɳɚɸɳɢɦ ɮɚɤɬɨɪɨɦ, 
ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɦ ɪɚɡɜɢɬɢɟ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɬɟɩɥɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɩɨɦɟɳɟɧɢɢ ɬɟɩɥɨɝɨ 
ɱɟɪɞɚɤɚ. ȼɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɩɨɜɟɞɟɧɢɟ ɧɚɪɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨ ɜɪɟɦɟɧɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɧɨɫɢɬ ɫɥɭɱɚɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɜɚ 
ɧɚɢɛɨɥɟɟ ɯɚɪɚɤɬɟɪɧɵɯ ɡɚɤɨɧɚ ɟɟ ɢɡɦɟɧɟɧɢɹ - ɥɢɧɟɣɧɵɣ ɢ ɝɚɪɦɨɧɢɱɟɫɤɢɣ. 

5.5. ɉɪɢ ɥɢɧɟɣɧɨɦ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɭɱɚɫɬɤɟ 0 ≤ FШ ≤ FШ*,. 

                                                                     (16) 

ɝɞɟ t0 - ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ; 

tm - ɤɨɧɟɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ; 

 - ɤɪɢɬɟɪɢɣ Ɏɭɪɶɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɫɬɟɧɨɜɨɝɨ 
ɨɝɪɚɠɞɟɧɢɹ 
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αɫ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ ɮɪɢɡɨɜɵɯ ɫɬɟɧ, ɦ2/°ɋ; 

ɪɚɫɱɟɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɬɟɩɥɨɝɨ ɱɟɪɞɚɤɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ 

,                          (17) 

ɝɞɟ 

                              (18) 

                       

 - ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɨɛɦɟɧɚ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɹɯ ɫɬɟɧɨɜɨɝɨ 
ɨɝɪɚɠɞɟɧɢɹ, ȼɬ/ɦ2·°ɋ; 

 - ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɨɛɦɟɧɚ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɹɯ 
ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ ɬɟɩɥɨɝɨ ɱɟɪɞɚɤɚ, ȼɬ/ɦ2·°ɋ; 

Кɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɱɟɪɞɚɱɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ, ȼɬ/ɦ2·°ɋ; 

Ȝɫ, Ȝɤ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɮɪɢɡɨɜɵɯ ɫɬɟɧ ɢ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ, ȼɬ/ɦ·°ɋ; 



αɫ, αɤ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ ɮɪɢɡɨɜɵɯ ɫɬɟɧ ɢ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ, 
ɦ2/ɫ; 

lc, lК - ɬɨɥɳɢɧɚ ɮɪɢɡɨɜɵɯ ɫɬɟɧ ɢ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ, ɦ: 

G - ɫɪɟɞɧɢɣ ɜ ɢɧɬɟɪɜɚɥɟ ɢɡɦɟɧɟɧɢɹ ɧɚɪɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɜ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɲɚɯɬɟ, ɤɝ/ɫ; 

ɫɜ - ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɡɞɭɯɚ, Ⱦɠ/ɤɝ·°ɋ; 

tBX - ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚ ɜɯɨɞɟ ɜ ɱɟɪɞɚɱɧɨɟ ɩɨɦɟɳɟɧɢɟ, °ɋ; 

tB - ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɤɜɚɪɬɢɪɟ ɩɨɫɥɟɞɧɟɝɨ ɷɬɚɠɚ, °ɋ; 

qɜ - ɭɞɟɥɶɧɵɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ȼɬ/ɦ; 

LB - ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɝɨɪɹɱɟɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɦ; 

Кɨɬ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɢɡɨɥɹɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, 
ȼɬ/ɦ·°ɋ; 

L0T - ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ, ɦ; 

tɬ = t0ɬ - b ∙ tɧ (F0 - Fɨɡ) - ɡɚɤɨɧ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɫɢɫɬɟɦɟ 

ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ,  

τγ - ɜɪɟɦɹ ɡɚɩɚɡɞɵɜɚɧɢɹ ɜ ɪɟɚɤɰɢɢ ɫɢɫɬɟɦɵ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɧɚ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, ɫ; b - ɤɨɷɮɮɢɰɢɟɧɬ. 

5.6. Ɍɟɦɩɟɪɚɬɭɪɵ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɢɡɨɜɵɯ ɫɬɟɧ ɢ ɤɪɵɲɢ ɬɟɩɥɨɝɨ ɱɟɪɞɚɤɚ 
ɪɚɜɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

,                                              (19) 

,                                          (20) 

5.7. ȼ ɫɥɭɱɚɟ ɝɚɪɦɨɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ 

                                                             (21) 

ɝɞɟ Ⱥɧ - ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, °ɋ; 



 - ɤɪɢɬɟɪɢɣ ɉɪɟɞɜɨɞɢɬɟɥɟɜɚ; ω = βπ/Ɍ - ɱɚɫɬɨɬɚ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, 

Ɍ - ɩɟɪɢɨɞ ɤɨɥɟɛɚɧɢɹ, ɫ; 

ɪɚɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɜɨ ɜɪɟɦɟɧɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ ɬɟɩɥɨɝɨ ɱɟɪɞɚɤɚ 
ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ 

;                          (22) 

 

5.8. ȼ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɩɪɢ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɬɟɩɥɨɜɵɯ ɜɨɡɞɟɣɫɬɜɢɹɯ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɵɣ ɪɟɠɢɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɡɞɚɧɢɣ ɢ ɩɨɦɟɳɟɧɢɣ. 
ɍɱɢɬɵɜɚɹ ɷɬɨ, ɢɡ ɜɵɪɚɠɟɧɢɹ (22) ɞɥɹ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɢɦ 

.                          (23) 

5.9. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɬɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɵɲɢ ɬɟɩɥɨɝɨ ɱɟɪɞɚɤɚ 
ɨɩɪɟɞɟɥɢɬɫɹ ɪɚɜɟɧɫɬɜɨɦ 

.                                    (24) 

5.10. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɨɜɨɝɨ ɨɝɪɚɠɞɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɢɡ 
ɜɵɪɚɠɟɧɢɹ (24), ɜ ɤɨɬɨɪɨɦ ɫɥɟɞɭɟɬ ɩɪɢɧɹɬɶ 

Ȟ = l, Z1 = Y1, Iɤ = Iɫ.                                                                            



5.11. ɉɥɨɬɧɨɫɬɶ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɱɟɪɟɡ ɱɟɪɞɚɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɫɨɨɬɧɨɲɟɧɢɸ 

qɩ = Кɩ [tɜ - tɱ (Fo)].                                                                                (25) 

5.12. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɇɢɉ II-3-79** «ɋɬɪɨɢɬɟɥɶɧɚɹ ɬɟɩɥɨɬɟɯɧɢɤɚ» 
ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ 

qɩ ≤ qɬɪ,                                                                                                     (26) 

ɝɞɟ ɞɥɹ ɠɢɥɵɯ ɩɨɦɟɳɟɧɢɣ qɬɪ = 35 ȼɬ/ɦ2. 

ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ. Ɍɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɞɥɹ ɡɢɦɧɢɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɝ. Ɇɨɫɤɜɵ 
ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɱɟɪɞɚɱɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɚ ɬɚɤɠɟ ɬɟɦɩɟɪɚɬɭɪɭ 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɮɪɢɡɨɜɵɯ ɢ ɤɪɨɜɟɥɶɧɵɯ ɩɚɧɟɥɟɣ ɜ ɩɪɨɰɟɫɫɟ ɫɭɬɨɱɧɵɯ ɤɨɥɟɛɚɧɢɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ. 

ɇɚɪɭɠɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɱɟɪɞɚɱɧɨɝɨ ɩɨɦɟɳɟɧɢɹ ɠɢɥɨɝɨ 12-ɷɬɚɠɧɨɝɨ ɡɞɚɧɢɹ ɫɟɪɢɢ ɉ30/12 
ɜɵɩɨɥɧɟɧɨ ɢɡ ɨɞɧɨɫɥɨɣɧɵɯ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɯ ɩɚɧɟɥɟɣ. Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɨɝɪɚɠɞɟɧɢɹ: 

ρɫ = 1100 ɤɝ/ɦ3, ρɤ = 1200 ɤɝ/ɦ3, Ȝɫ = 0,45 ɤɤɚɥ/ɦ∙°ɋ, Ȝɤ = 0,5 ɤɤɚɥ/ɦ∙°ɋ, ɫɫ = ɫɤ = 0,2 
ɤɤɚɥ/ɤɝ∙°ɋ, ɚɫ = 2,0-10-3 ɦ2/ɱ, ɚɤ = 2,1·10-3 ɦ2/ɱ. 

Ⱦɪɭɝɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 2.01.01-82 «ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ ɢ ɝɟɨɮɢɡɢɤɚ» ɞɥɹ ɹɧɜɚɪɹ 
ɩɪɢɧɹɬɨ 

tɧ (τ) = -10,2 + 6,2·sin (0,262 τ). 

ɂɫɩɨɥɶɡɭɹ ɩɪɢɜɟɞɟɧɧɵɟ ɜɵɲɟ ɫɨɨɬɧɨɲɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦ ɢɫɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ 

Кɫ = Kɤ = 0,375; δɫ = 0,41 ɦ; δɤ = 0,434 ɦ; Bic = 5,45; Bik = 5,13; Fo*  = 1,02; Fo3 = 0,047; Ȟ 
= 0,94; ȝ = 0,02; Y1 = 0,146; Z1 = 0,154; N = 63´103 ɤɤɚɥ/ɱ; A = 17,1°C; ȕ = 0,454; B = 2,03. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɬɟɩɥɨɝɨ ɱɟɪɞɚɤɚ, 
ɜɵɩɨɥɧɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɹɦɢ ɩɩ. 5.8.-5.10. ɧɚɫɬɨɹɳɟɝɨ ɪɚɡɞɟɥɚ, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɝɪɚɮɢɤɚɦɢ ɧɚ ɪɢɫ. 77. 

http://snipov.net/c_4626_snip_95876.html
http://snipov.net/c_4626_snip_95875.html


 

Ɋɢɫ. 77. ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ tɧ , tɱ , tc ɢ tɤ  ɜɨ ɜɪɟɦɟɧɢ 

Ƚɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɤɨɥɟɛɚɧɢɹ ɜɫɟɯ ɪɚɫɱɟɬɧɵɯ 
ɬɟɦɩɟɪɚɬɭɪ ɩɪɨɢɫɯɨɞɹɬ ɫ ɦɟɧɶɲɟɣ ɚɦɩɥɢɬɭɞɨɣ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɜ ɩɪɨɬɢɜɨɮɚɡɟ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɢɡɦɟɧɟɧɢɸ ɧɚɪɭɠɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɩɨɬɨɤɚ ɱɟɪɟɡ ɱɟɪɞɚɱɧɨɟ ɩɟɪɟɤɪɵɬɢɟ 

                                          

ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

ɉɊɂɅɈɀȿɇɂȿ 

ɁɇȺɑȿɇɂə  ɂ r ɇȿɄɈɌɈɊɕɏ ȼɂȾɈȼ 
ɋɌȿɇɈȼɕɏ ɉȺɇȿɅȿɃ ɋ ɊȺɁɇɕɆɂ 
ɌȿɉɅɈɉɊɈȼɈȾɇɕɆɂ 
ȼɄɅɘɑȿɇɂəɆɂ ɂ ɍɑȺɋɌɄɈȼ ɋɌȿɇ 
ɋ ɊȺɁɅɂɑɇɕɆɂ ɌɂɉȺɆɂ ȽɂȻɄɂɏ 
ɋȼəɁȿɃ 



ɉɪɢɜɨɞɹɬɫɹ ɡɧɚɱɟɧɢɹ  ɢ r ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɫ ɪɚɡɧɵɦɢ 
ɬɟɩɥɨɩɪɨɜɨɞɧɵɦɢ ɜɤɥɸɱɟɧɢɹɦɢ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɪɚɡɥɢɱɧɵɦɢ ɩɪɨɟɤɬɧɵɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɝ.Ɇɨɫɤɜɵ. ȼɜɢɞɭ ɫɩɟɰɢɮɢɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɢɯ 
ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ, ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ ɩɨɥɭɱɢɬɶ ɨɛɨɛɳɚɸɳɢɟ 
ɡɚɜɢɫɢɦɨɫɬɢ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɟɧɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɢ 
ɜɢɞɚɦɢ ɫɜɹɡɟɣ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ Ȝɭɬ ɢ δɭɬ ɉɪɟɞɫɬɚɜɥɟɧɵ ɬɚɤɠɟ ɡɧɚɱɟɧɢɹ 

 ɢɥɢ r ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɭɱɚɫɬɤɨɜ ɪɚɡɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɬɪɟɯɫɥɨɣɧɵɯ ɩɚɧɟɥɟɣ ɫ ɝɢɛɤɢɦɢ 
ɫɜɹɡɹɦɢ. 

ɉɪɟɞɥɚɝɚɟɦɵɣ ɦɚɬɟɪɢɚɥ ɧɨɫɢɬ ɫɩɪɚɜɨɱɧɵɣ ɯɚɪɚɤɬɟɪ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ 
ɩɪɨɟɤɬɢɪɨɜɳɢɤɚɦɢ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɢɦɢ ɚɧɚɥɨɝɢɱɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

ʡ˓ˈх˔ˎˑˌː˞ˈ ˍˈ˓˃ˏˊˋ˕ˑ˄ˈ˕ˑːː˞ˈ ː˃˓˖ˉː˞ˈ ˔˕ˈː˞ ˒ˑ ˃ˎ˟˄ˑˏ˖ ͷʟʠͶ1-39* 

* Ⱥɥɶɛɨɦ 5Ɋɋ41-39 «ɉɚɧɟɥɢ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɬɪɟɯɫɥɨɣɧɵɟ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɟ». ɌɄ1 - Ɇ., 
ɆɇɂɂɌɗɉ, 1986. 

ɇɚɪɭɠɧɵɟ ɫɬɟɧɨɜɵɟ ɩɚɧɟɥɢ, ɢɡɝɨɬɨɜɥɹɟɦɵɟ ɩɨ ɚɥɶɛɨɦɭ, ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɠɢɥɵɯ ɞɨɦɨɜ ɫɟɪɢɣ ɉ30 ɢ ɉ46 ɩɪɨɢɡɜɨɞɫɬɜɚ ȽɆɉɋɆ. 

Ⱦɥɹ ɢɡɞɟɥɢɣ ɩɪɢɧɹɬ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧ ɩɥɨɬɧɨɣ ɫɬɪɭɤɬɭɪɵ, ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ ɧɚ ɫɠɚɬɢɟ 
ȼ12,5, ɦɚɪɤɢ ɩɨ ɦɨɪɨɡɨɫɬɨɣɤɨɫɬɢ F50. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ 
ɩɪɢɧɹɬ ɪɚɜɧɵɦ 0,65 ȼɬ/ɦ·°ɋ. Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ ɜɵɩɨɥɧɟɧ ɢɡ ɩɨɥɢɫɬɢɪɨɥɶɧɨɝɨ 
ɩɟɧɨɩɥɚɫɬɚ ɬɢɩɚ ɉɋȻ ɬɨɥɳɢɧɨɣ 150 ɦɦ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɩɟɧɨɩɥɚɫɬɚ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ 0,047 ȼɬ/ɦ·°ɋ. Ɍɨɥɳɢɧɵ ɫɥɨɟɜ ɫɬɟɧɨɜɵɯ 
ɩɚɧɟɥɟɣ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 1. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɪɚɫɤɥɚɞɤɢ ɭɬɟɩɥɢɬɟɥɹ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɹɜɥɹɟɬɫɹ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɪɟɡɨɜ ɢ ɜɵɪɟɡɨɜ ɜ ɧɟɦ, ɚ ɬɚɤɠɟ ɪɚɡɥɢɱɧɚɹ ɲɢɪɢɧɚ 
ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɨɛɪɚɦɥɟɧɢɣ ɩɨ ɤɨɧɬɭɪɭ ɨɤɧɚ ɢ ɫɚɦɨɣ ɩɚɧɟɥɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɟ ɦɚɪɤɢ. 

Ⱥɧɚɥɢɡ ɢ ɨɛɨɛɳɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɨɜ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

ɪɚɡɧɵɯ ɦɚɪɨɤ ɩɚɧɟɥɟɣ ɩɨɤɚɡɚɥɢ, ɱɬɨ  ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɰɟɥɟɣ 
ɬɨɱɧɨɫɬɶɸ ɦɨɠɟɬ ɛɵɬɶ ɜɵɪɚɠɟɧɨ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɬɧɨɲɟɧɢɹ F1/F2 ɩɨ ɮɨɪɦɭɥɟ 

                                                                       

Ƚɪɚɮɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ  ɢ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɚɧɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɧɚ 
ɪɢɫ. 1, ɝɞɟ F1 - ɩɥɨɳɚɞɶ ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɦɨɫɬɢɤɨɜ ɢ F2 - ɩɥɨɳɚɞɶ ɩɚɧɟɥɢ (ɡɚ ɜɵɱɟɬɨɦ 
ɩɥɨɳɚɞɢ ɨɤɨɧɧɨɝɨ ɩɪɨɟɦɚ). 



 

Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɶ  ɬɪɟɯɫɥɨɣɧɵɯ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɵɯ ɧɚɪɭɠɧɵɯ ɫɬɟɧ ɩɨ 
ɚɥɶɛɨɦɭ 5Ɋɋ41-39 ɆɇɂɂɌɗɉɚ: 1 - ɤɟɪɚɦɡɢɬɨɛɟɬɨɧ, Ȝ = 0,65 ȼɬ/ɦ·°ɋ; 2 - ɭɬɟɩɥɢɬɟɥɶ, 

Ȝɭɬ = 0,047 ȼɬ/ɦ·°ɋ 

 

Ɋɢɫ. 2. Ʉɨɧɫɬɪɭɤɰɢɹ ɩɚɧɟɥɢ ɩɨɥɨɫɨɜɨɣ ɪɚɡɪɟɡɤɢ ɞɨɦɨɜ ɫɟɪɢɢ 1.030.1-1: 1 - ɛɟɬɨɧ, Ȝ = 1,86 
ȼɬ/ɦ·°ɋ; 2 - ɭɬɟɩɥɢɬɟɥɶ, Ȝɭɬ = 0,047 ɢ 0,081 ȼɬ/ɦ·°ɋ 



ʡ˓ˈх˔ˎˑˌː˞ˈ ˒˃ːˈˎˋ ˒ˑˎˑ˔ˑ˅ˑˌ ˓˃ˊ˓ˈˊˍˋ ˔ ˆˋ˄ˍˋˏˋ ˔˅ˢˊˢˏˋ ˇˑˏˑ˅ ˔ˈ˓ˋˋ 
1.030.1-1 

ɇɚ ɪɢɫ. 2 ɢ 3 ɩɪɢɜɟɞɟɧɵ ɤɨɧɫɬɪɭɤɰɢɢ ɩɚɧɟɥɟɣ ɩɨɥɨɫɨɜɨɣ ɪɚɡɪɟɡɤɢ ɫɟɪɢɢ 1.030.1-1, 
ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɐɇɂɂɗɉ ɬɨɪɝɨɜɨ-ɛɵɬɨɜɵɯ ɡɞɚɧɢɣ ɢ ɬɭɪɢɫɬɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ, ɚ ɬɚɤɠɟ ɞɚɧɚ 
ɫɯɟɦɚ ɪɚɫɫɬɚɧɨɜɤɢ ɝɢɛɤɢɯ ɫɜɹɡɟɣ. ɋɬɟɧɨɜɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɛɟɬɨɧɚ (Ȝ = 1,86 
ȼɬ/ɦ·°ɋ) ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɭɬɟɩɥɢɬɟɥɟɦ, ɢɦɟɸɳɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 0,047 ɢɥɢ 
0,081 ȼɬ/ɦ·°ɋ. Ɋɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɬɪɢ ɬɨɥɳɢɧɵ ɩɚɧɟɥɟɣ, ɜ ɤɨɬɨɪɵɯ ɦɟɧɹɥɚɫɶ ɬɨɥɶɤɨ 

ɬɨɥɳɢɧɚ ɭɬɟɩɥɢɬɟɥɹ. ȼɟɥɢɱɢɧɚ  ɞɥɹ ɩɚɧɟɥɟɣ ɪɚɡɧɨɣ ɬɨɥɳɢɧɵ ɩɪɢ ɞɜɭɯ ɡɧɚɱɟɧɢɹɯ Ȝɭɬ 
ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥ. 1. 

 

Ɋɢɫ. 3. Ʉɨɧɫɬɪɭɤɰɢɹ ɩɪɨɫɬɟɧɨɱɧɨɣ ɩɚɧɟɥɢ ɞɨɦɨɜ ɫɟɪɢɢ 1.030.1-1: 1 - ɛɟɬɨɧ, Ȝ = 1,86 
ȼɬ/ɦ·°ɋ; 2 - ɭɬɟɩɥɢɬɟɥɶ, Ȝɭɬ = 0,047 ɢ 0,081 ȼɬ/ɦ·°ɋ 

Ɍɚɛɥɢɰɚ 1 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɚɧɟɥɟɣ ɩɨɥɨɫɨɜɨɣ ɪɚɡɪɟɡɤɢ ɫ ɝɢɛɤɢɦɢ 
ɫɜɹɡɹɦɢ 

Ɍɢɩ ɩɚɧɟɥɢ 

ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ  ɜ ɦ2·ɨɋ/ȼɬ 
ɩɪɢ δɩ ɜ ɦɦ 

250 300 350 

ɩɪɢ Ȝɭɬ ɜ ȼɬ/ɦ·°ɋ 

0,047 0,081 0,047 0,081 0,047 0,081 

ɉɨɥɨɫɨɜɚɹ ɩɚɧɟɥɶ (ɫɦ. 
ɪɢɫ. 2) 1,23 0,83 2,18 1,41 3,11 1,97 

ɉɪɨɫɬɟɧɨɱɧɚɹ ɩɚɧɟɥɶ (ɫɦ. 
ɪɢɫ. 3) 1,2 0,83 2,1 1,38 2,96 1,93 



ʡ˓ˈх˔ˎˑˌː˞ˈ ˒˃ːˈˎˋ ˒ˑˎˑ˔ˑ˅ˑˌ ˓˃ˊ˓ˈˊˍˋ ˇˎˢ ˒ˎˑˇˑˑ˅ˑщː˞х ˄˃ˊ 

ɇɚ ɪɢɫ. 4 ɩɪɢɜɟɞɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɩɚɧɟɥɢ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɢɧɫɬɢɬɭɬɨɦ «Ɇɨɫɩɪɨɟɤɬ» ɞɥɹ 
ɡɞɚɧɢɣ ɩɥɨɞɨɨɜɨɳɧɵɯ ɛɚɡ. ɇɚɪɭɠɧɵɣ ɫɥɨɣ ɩɚɧɟɥɢ ɜɵɩɨɥɧɟɧ ɢɡ ɛɟɬɨɧɚ ɫ Ȝ = 1,86 ȼɬ/ɦ·°ɋ, 
ɚ ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ - ɢɡ ɩɥɚɫɬɢɱɧɨɝɨ ɛɟɬɨɧɚ Ȝɩ.Ȼ = 1,4 ȼɬ/ɦ·°ɋ. ȼ ɤɚɱɟɫɬɜɟ ɭɬɟɩɥɢɬɟɥɹ 
ɢɫɩɨɥɶɡɨɜɚɧ ɩɟɧɨɩɥɚɫɬ ɉɋȻ ɫ Ȝ = 0,047 ȼɬ/ɦ·°ɋ. 

ȼ ɬɚɛɥ. 2 ɩɪɢɜɟɞɟɧɵ ɬɢɩɵ ɢ ɤɨɥɢɱɟɫɬɜɨ ɝɢɛɤɢɯ ɫɜɹɡɟɣ ɞɥɹ ɢɫɫɥɟɞɭɟɦɵɯ ɩɚɧɟɥɟɣ, ɚ ɬɚɤɠɟ 

 ɢ r. Ɋɚɫɫɦɨɬɪɟɧɵ ɭɫɥɨɜɢɹ, ɤɨɝɞɚ ɜɫɟ ɫɜɹɡɢ ɨɛɠɚɬɵ ɭɬɟɩɥɢɬɟɥɟɦ, ɚ ɬɚɤɠɟ ɜɚɪɢɚɧɬ, 
ɤɨɝɞɚ ɨɤɨɥɨ ɜɟɬɪɨɜɵɯ ɢ ɤɪɟɩɟɠɧɵɯ ɫɜɹɡɟɣ ɨɛɪɚɡɭɟɬɫɹ ɡɚɡɨɪ ɜ ɭɬɟɩɥɢɬɟɥɟ ɲɢɪɢɧɨɣ 5 ɦɦ, 
ɡɚɩɨɥɧɟɧɧɵɣ ɪɚɫɬɜɨɪɧɨɣ ɱɚɫɬɶɸ ɛɟɬɨɧɚ. 

 

Ɋɢɫ. 4. ɋɯɟɦɚ ɪɚɫɤɥɚɞɤɢ ɝɢɛɤɢɯ ɫɜɹɡɟɣ ɜ ɦɟɠɨɤɨɧɧɨɣ ɜɫɬɚɜɤɟ (ɩɚɧɟɥɶ 1) ɢ ɥɟɧɬɨɱɧɨɣ 
ɩɚɧɟɥɢ (ɩɚɧɟɥɶ 2) ɞɥɹ ɩɥɨɞɨɨɜɨɳɧɵɯ ɛɚɡ 

Ɍɚɛɥɢɰɚ 2 

Ʉɨɧɫɬɪɭɤɰɢɹ ɢ ɩɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɩɚɧɟɥɟɣ ɩɨɥɨɫɨɜɨɣ ɪɚɡɪɟɡɤɢ ɫ 

ɝɢɛɤɢɦɢ ɫɜɹɡɹɦɢ (ɫɦ. ɪɢɫ 4) ɩɪɢ  

Ɍɢɩ ɩɚɧɟɥɢ 
Ɍɢɩ ɫɜɹɡɢ ɢ ɟɟ 
ɫɟɱɟɧɢɟ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɫɜɹɡɟɣ 

ɉɪɢɜɟɞɟɧɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ 

, ɦ2 °ɋ/ȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ 
ɨɞɧɨɪɨɞɧɨɫɬɢ r 



ɉɚɧɟɥɶ 
ɩɨɥɨɫɨɜɨɣ 
ɪɚɡɪɟɡɤɢ 

ȼɟɬɪɨɜɚɹ ɫɜɹɡɶ 60´6 
ɦɦ ɨɛɠɚɬɚ 
ɭɬɟɩɥɢɬɟɥɟɦ 

2 

2,52 0,726 
Ʉɪɟɩɟɠɧɚɹ ɫɜɹɡɶ 
100´10 ɦɦ ɨɛɠɚɬɚ 
ɭɬɟɩɥɢɬɟɥɟɦ 

2 

U-ɨɛɪɚɡɧɵɟ ɫɬɟɪɠɧɢ 
ɞɢɚɦɟɬɪɨɦ 8 ɦɦ 

33 

Ɍɨ ɠɟ 
Ɍɨ ɠɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɬɪɨɜɵɯ ɢ 
ɤɪɟɩɟɠɧɵɯ ɫɜɹɡɟɣ ɜ ɪɚɫɬɜɨɪɟ 

2,46 0,708 

Ɇɟɠɨɤɨɧɧɚɹ 
ɜɫɬɚɜɤɚ 

ȼɟɬɪɨɜɚɹ ɫɜɹɡɶ 60´6 
ɦɦ ɨɛɠɚɬɚ 
ɭɬɟɩɥɢɬɟɥɟɦ 

2 

1,944 0,56 
Ʉɪɟɩɟɠɧɚɹ ɫɜɹɡɶ 
100´10 ɦɦ ɨɛɠɚɬɚ 
ɭɬɟɩɥɢɬɟɥɟɦ 

2 

U-ɨɛɪɚɡɧɵɟ ɫɬɟɪɠɧɢ 
ɞɢɚɦɟɬɪɨɦ 8 ɦɦ 

3 

Ɍɨ ɠɟ 
Ɍɨ ɠɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɬɪɨɜɵɯ ɢ 
ɤɪɟɩɟɠɧɵɯ ɫɜɹɡɟɣ ɜ ɪɚɫɬɜɨɪɟ 

1,84 0,53 

ʟ˃ˊˎˋчː˞ˈ ˅ˋˇ˞ ˆˋ˄ˍˋх ˔˅ˢˊˈˌ 

ɇɚ ɪɢɫ. 5 ɩɪɢɜɟɞɟɧɵ ɫɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɫɬɟɧɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɪɠɧɟɜɨɣ ɢ U-
ɨɛɪɚɡɧɨɣ ɝɢɛɤɢɯ ɫɜɹɡɟɣ. Ɍɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɱɚɫɬɤɚ ɩɥɨɳɚɞɶɸ 0,18 ɦ2 ɬɚɤɨɣ 
ɩɚɧɟɥɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 3. Ɋɚɫɫɦɨɬɪɟɧɵ ɩɚɧɟɥɢ ɬɨɥɳɢɧɨɣ 250 ɢ 350 ɦɦ ɩɪɢ ɞɜɭɯ 
ɡɧɚɱɟɧɢɹɯ Ȝɭɬ. 

ɇɚ ɪɢɫ. 6 ɢɡɨɛɪɚɠɟɧɚ ɝɢɛɤɚɹ ɫɜɹɡɶ ɜ ɮɨɪɦɟ ɩɥɚɫɬɢɧɵ ɢ ɟɟ ɭɫɬɚɧɨɜɤɚ ɜ ɩɚɧɟɥɹɯ ɞɜɭɯ 
ɬɨɥɳɢɧ (δɩ = 250 ɢ 300 ɦɦ). Ɂɨɧɚ ɞɟɣɫɬɜɢɹ ɷɬɨɣ ɩɥɚɫɬɢɧɵ ɪɚɜɧɚ 1,08´1,08 ɦ. ȼ ɬɚɛɥ. 4 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɱɚɫɬɤɚ ɩɚɧɟɥɢ, ɜɤɥɸɱɚɹ ɩɨ ɰɟɧɬɪɭ ɫɜɹɡɢ, 
ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɪɢ ɩɚɪɚɦɟɬɪɚɯ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ tɜ = 20°ɋ ɢ tɧ = -30°ɋ 

 

Ɋɢɫ. 5. ɋɯɟɦɵ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫɬɟɪɠɧɟɜɨɣ (ɚ) ɢ U-ɨɛɪɚɡɧɨɣ ɝɢɛɤɨɣ (ɛ) 
ɫɜɹɡɢ: 1 - ɤɟɪɚɦɡɢɬɨɛɟɬɨɧ, Ȗ = 1800 ɤɝ/ɦ3, Ȝ = 0,93 ȼɬ/ɦ·°ɋ; 2 - ɭɬɟɩɥɢɬɟɥɶ, Ȝɭɬ ɫɦ. ɬɚɛɥ.; 3 
- ɩɟɫɤɨɛɟɬɨɧ, Ȗ = 2200 ɤɝ/ɦ3, Ȝ = Х,4 ȼɬ/ɦ·°ɋ 

Ɍɚɛɥɢɰɚ 3 



Ɍɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɱɚɫɬɤɚ ɩɥɨɳɚɞɶɸ 0,18 ɦ2 ɫɬɟɧɨɜɨɣ ɩɚɧɟɥɢ ɫɨ ɫɬɟɪɠɧɟɜɨɣ ɢ 
U-ɨɛɪɚɡɧɨɣ ɫɜɹɡɶɸ 

Ɍɨɥɳɢɧɚ, ɦɦ Ȝɭɬ, 
ȼɬ/ɦ·°ɋ , ɦ2·°ɋ/ȼɬ 

ɋɬɟɪɠɧɟɜɚɹ ɫɜɹɡɶ U-ɨɛɪɚɡɧɚɹ ɫɜɹɡɶ 

ɩɚɧɟɥɢ ɭɬɟɩɥɢɬɟɥɹ 
 

r 
 

r 

250 100 
0,035 3,167 ?,436 0,769 1,826 0,575 

0,047 2,451 2,007 0,819 1,585 0,647 

350 200 
0,035 6,034 4,358 0,722 3,022 0,5 

0,047 4,601 3,575 0,777 2,642 ?,574 

ɇɚ ɪɢɫ. 7 ɢɡɨɛɪɚɠɟɧɚ ɝɢɛɤɚɹ ɫɜɹɡɶ ɫɟɱɟɧɢɟɦ 40´4 ɦɦ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɮɢɤɫɚɰɢɟɣ ɫɥɨɟɜ. 
Ɋɚɡɦɟɪ ɫɬɟɧɨɜɨɝɨ ɭɱɚɫɬɤɚ ɩɪɢɧɹɬ ɪɚɜɧɵɦ 1´1 ɦ, ɜ ɰɟɧɬɪɟ ɟɝɨ ɭɫɬɚɧɨɜɥɟɧɚ ɫɜɹɡɶ. 
ɇɚɪɭɠɧɵɣ ɢ ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɛɟɬɨɧɚ (Ȝ = 1,86 ȼɬ/ɦ·°ɋ). ɍɬɟɩɥɢɬɟɥɶ - 
ɩɨɥɢɫɬɢɪɨɥɶɧɵɣ ɩɟɧɨɩɥɚɫɬ (Ȝ = 0,047 ȼɬ/ɦ·°ɋ). Ɋɚɫɫɦɨɬɪɟɧɵ ɬɚɤɠɟ ɩɥɚɫɬɢɧɱɚɬɵɟ ɫɜɹɡɢ 
ɫɟɱɟɧɢɟɦ 60´6 ɦɦ. Ɋɟɡɭɥɶɬɚɬɵ ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɮɪɚɝɦɟɧɬɚ ɫɬɟɧɨɜɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɪɚɡɧɨɣ ɬɨɥɳɢɧɵ (ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɬɨɥɳɢɧɵ ɭɬɟɩɥɢɬɟɥɹ) ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ 
ɬɨɥɳɢɧɟ ɛɟɬɨɧɧɵɯ ɫɥɨɟɜ (δɧ.ɫ = 120 ɦɦ, δɜ.ɫ = 100 ɦɦ) ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 5. 

 

Ɋɢɫ. 6. Ɋɚɡɦɟɪɵ ɫɤɜɨɡɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɩɥɚɫɬɢɧɵ ɢ ɟɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜ ɬɨɥɳɟ ɩɚɧɟɥɟɣ 
ɩɪɢ δɩ = 250 ɦɦ (ɚ) ɢ δɩ = 300 ɦɦ (ɛ) 

Ɍɚɛɥɢɰɚ 4 

Ɍɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɱɚɫɬɤɚ ɥɟɧɬɨɱɧɨɣ ɩɚɧɟɥɢ ɫ ɩɥɚɫɬɢɧɱɚɬɨɣ ɝɢɛɤɨɣ ɫɜɹɡɶɸ (ɫɦ. 
ɪɢɫ. 6) 



Ɍɨɥɳɢɧɚ, ɦɦ Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɭɬɟɩɥɢɬɟɥɹ Ȝɭɬ, 
ȼɬ/ɦ·°ɋ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ, 
ɦ2·°ɋ/ȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ 
ɨɞɧɨɪɨɞɧɨɫɬɢ Ы 

Ɇɢɧɢɦɚɥɶɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɩɨ 
ɰɟɧɬɪɭ ɫɜɹɡɢ * 

,·°ɋ 
ɩɚɧɟɥɢ ɭɬɟɩɥɢɬɟɥɹ 

  

250 100 
0,035 3,167 2,681 0,846 6,9 

0,047 2,451 2,159 0,881 6,7 

300 150 
0,035 4,6 3,471 0,754 6,5 

0,047 3,526 2,838 0,805 6,4 

* ɉɪɢ tɜ = 20°ɋ ɢ tɧ = -30°ɋ. 

 

Ɋɢɫ. 7. Ƚɢɛɤɚɹ ɫɜɹɡɶ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɮɢɤɫɚɰɢɟɣ ɫɥɨɟɜ: ɚ - ɝɢɛɤɚɹ ɫɜɹɡɶ; ɛ - ɤɨɧɫɬɪɭɤɰɢɹ 
ɫɬɟɧɵ; ɜ - ɷɥɟɦɟɧɬ ɮɢɤɫɚɬɨɪɚ ɝɢɛɤɨɣ ɫɜɹɡɢ: 1 - ɛɟɬɨɧ, Ȝ = 1,86 ȼɬ/ɦ·°ɋ; 2 - ɭɬɟɩɥɢɬɟɥɶ, Ȝɭɬ 
= 0,047 ȼɬ/ɦ·°ɋ 

Ɍɚɛɥɢɰɚ 5 

Ɍɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɭɱɚɫɬɤɚ ɫɬɟɧɵ ɜ ɡɨɧɟ ɭɫɬɚɧɨɜɤɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɝɢɛɤɨɣ ɫɜɹɡɢ 
(ɫɦ. ɪɢɫ. 7) 

ɋɟɱɟɧɢɟ 
ɩɥɚɫɬɢɧɵ, 
ɦɦ 

Ɍɨɥɳɢɧɚ 
ɭɬɟɩɥɢɬɟɥɹ, 
δɭɬ, ɦɦ 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ, 
ɦ2·°ɋ/ȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɣ 
ɨɞɧɨɪɨɞɧɨɫɬɢ r 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɧɭɬɪɟɧɧɟɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɡɨɧɟ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɝɨ 
ɜɤɥɸɱɟɧɢɹ *, °ɋ 

    

40´4 100 2,426 2,166 0,89 15,4 13,4 

60´6 
100 2,426 2,015 0,83 15,2 11,6 

125 2,963 2,406 0,81 15,6 12,4 



150 3,5 2,792 0,8 16,0 13,0 

* Ɋɚɫɱɟɬɵ ɩɪɨɜɟɞɟɧɵ ɩɪɢ tɜ = 18°ɋ ɢ tɧ = -32°ɋ. 

ɇɚ ɪɢɫ. 8 ɩɪɢɜɟɞɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɲɬɚɦɩɨɜɚɧɧɨɣ ɡɚɤɥɚɞɧɨɣ ɞɟɬɚɥɢ ɒɁȾ-1. 
ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɟɟ ɤɚɤ ɝɢɛɤɭɸ ɫɜɹɡɶ ɜ ɧɚɪɭɠɧɵɯ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɹɯ, 
ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ ɧɚ ȾɋɄ-1, ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɜ ɩɪɨɫɬɟɧɤɟ ɩɚɧɟɥɢ ɭ ɨɤɨɧɧɨɝɨ ɩɪɨɟɦɚ (ɪɢɫ. 
9). ɇɚ ɪɢɫ. 9 ɩɪɢɜɨɞɢɬɫɹ ɬɚɤɠɟ ɫɟɱɟɧɢɟ ɩɪɨɫɬɟɧɤɚ ɩɚɧɟɥɢ ɩɨ ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɝɢɛɤɨɣ ɫɜɹɡɢ 
ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɡɨɬɟɪɦ (8,8; 10 ɢ 12°ɋ) ɩɨ ɟɝɨ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ɋɚɫɱɟɬ 
ɨɛɴɟɦɧɨɝɨ ɩɨɥɹ, ɩɪɨɜɟɞɟɧɧɵɣ ɩɪɢ tɜ = 18°ɋ ɢ tɧ = -32°ɋ, ɩɨɤɚɡɚɥ ɧɢɡɤɢɟ ɬɟɩɥɨɡɚɳɢɬɧɵɟ 
ɤɚɱɟɫɬɜɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɪɨɫɬɟɧɤɚ ɩɚɧɟɥɢ ɜ ɡɨɧɟ ɝɢɛɤɨɣ ɫɜɹɡɢ ɒɁȾ-1. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨ ɨɫɢ ɫɜɹɡɢ ɪɚɜɧɚ 5,3°ɋ ɢ ɩɨɹɜɥɹɟɬɫɹ ɛɨɥɶɲɚɹ ɡɨɧɚ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɵ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ 8,8°ɋ, ɬ. ɟ. ɧɢɠɟ ɬɨɱɤɢ ɪɨɫɵ ɩɪɢ φɜ = 55%. 
ɉɪɢɜɟɞɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɭɱɚɫɬɤɚ ɩɪɨɫɬɟɧɤɚ ɩɚɧɟɥɢ 
ɪɚɜɧɨ 0,59 ɦ2·ɱ/ȼɬ. 

ɇɚ ɪɢɫ. 10 ɢ 11 ɩɪɢɜɟɞɟɧɵ, ɧɨɦɨɝɪɚɦɦɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɢɡɦɟɧɟɧɢɟ r ɭɱɚɫɬɤɚ ɛɟɬɨɧɧɨɣ 
ɢ ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɨɣ ɬɪɟɯɫɥɨɣɧɨɣ ɩɚɧɟɥɢ δ = 350 ɢ 400 ɦɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɢɚɦɟɬɪɚ U-

ɨɛɪɚɡɧɨɣ ɫɜɹɡɢ, ɡɧɚɱɟɧɢɣ Ȝɭɬ ɢ . ɋɜɹɡɢ ɪɚɫɩɨɥɨɠɟɧɵ ɫ ɲɚɝɨɦ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ 900 ɦɦ, 
ɚ ɩɨ ɜɟɪɬɢɤɚɥɢ - 500 ɦɦ. ɇɨɦɨɝɪɚɦɦɵ ɩɨɡɜɨɥɹɸɬ: 

ɧɚɣɬɢ r ɭɱɚɫɬɤɚ ɫɬɟɧɵ ɩɨ ɜɟɥɢɱɢɧɟ ɭɫɥɨɜɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ, 
ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɭɬɟɩɥɢɬɟɥɹ ɢ ɞɢɚɦɟɬɪɭ ɫɜɹɡɢ; 

ɨɩɪɟɞɟɥɢɬɶ  ɢ r, ɡɧɚɹ Ȝ ɢ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɞɢɚɦɟɬɪ ɫɜɹɡɢ. 

 

Ɋɢɫ. 8. ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɲɬɚɦɩɨɜɚɧɧɚɹ ɡɚɤɥɚɞɧɚɹ ɞɟɬɚɥɶ ɒɁȾ-1: 1 - ɫɬɨɣɤɚ; 2 - ɤɥɢɧ; 3 - 
ɧɚɤɥɚɞɤɚ 

http://snipov.net/c_4745_snip_112828.html#i588103
http://snipov.net/c_4745_snip_112828.html#i595700
http://snipov.net/c_4745_snip_112828.html#i608520


 

Ɋɢɫ. 9. Ɍɟɦɩɟɪɚɬɭɪɧɨɟ ɩɨɥɟ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɭɱɚɫɬɤɚ ɩɚɧɟɥɢ ɜ ɡɨɧɟ ɭɫɬɚɧɨɜɤɢ 
ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɡɚɤɥɚɞɧɨɣ ɞɟɬɚɥɢ ɒɁȾ-1 



 

Ɋɢɫ. 10. Ɉɩɪɟɞɟɥɟɧɢɟ r ɛɟɬɨɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ δ = 350 - 400 ɦɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ δɭɬ, Ȝɭɬ 
ɢ ɞɢɚɦɟɬɪɚ U-ɨɛɪɚɡɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɜɹɡɢ: 1 - δɭɬ = 70 ɦɦ; 2 - δɭɬ = 100 ɦɦ; 3 - δɭɬ = 
120 ɦɦ; 4 - δɭɬ = 150 ɦɦ; 5 - δɭɬ = 170 ɦɦ 



 

Ɋɢɫ. 11. Ɉɩɪɟɞɟɥɟɧɢɟ r ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ δ = 350 - 400 ɦɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
δɭɬ , Ȝɭɬ ɢ ɞɢɚɦɟɬɪɚ U-ɨɛɪɚɡɧɨɣ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɜɹɡɢ: 1 - δɭɬ = 70 ɦɦ; 2 - δɭɬ = 100 ɦɦ; 
3 - δɭɬ = 120 ɦɦ; 4 - δɭɬ = 150 ɦɦ; 5 - δɭɬ = 170 ɦɦ 

ɇɨɦɨɝɪɚɦɦɚ ɧɚ ɪɢɫ. 11 ɩɨɫɬɪɨɟɧɚ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ 0,79 ȼɬ/ɦ·°ɋ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ ɪɚɜɟɧ 0,47 ɢɥɢ 0,62 ȼɬ/ɦ·°ɋ, ɬɨ r ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɢɫ. 11 ɢ ɭɬɨɱɧɹɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɧɚɞɛɚɜɤɢ ∆r ɩɨ ɪɢɫ. 12. 



 

Ɋɢɫ. 12. ȼɟɥɢɱɢɧɚ ɧɚɞɛɚɜɤɢ ∆r ɩɪɢ ɩɟɪɟɫɱɟɬɟ Ȝɤ.Ȼ ɫ 0,79 ȼɬ/ɦ·°ɋ ɧɚ 0,47 ɢ 0,62 ȼɬ/ɦ·°ɋ: 1 
- Ȝɤ.Ȼ = 0,47 ȼɬ/ɦ·°ɋ; 2 - Ȝɤ.Ȼ = 0,62 ȼɬ/ɦ·°ɋ 

ʒˋ˄ˍˋˈ ˔˅ˢˊˋ, ˔ˑ˅ˏˈщˈːː˞ˈ ˔ ˍ˃˓ˍ˃˔ˑˏ ˒˃ːˈˎˋ, ˒˓ˋˏˈːˢˈˏ˞ˈ ˅ 
ː˃˓˖ˉː˞х ˒˃ːˈˎˢх ˇˑˏˑ˅ ˔ˈ˓ˋˋ ʞͶͶ/17 

ɋɩɟɰɢɮɢɱɟɫɤɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɢɡɝɨɬɨɜɥɟɧɢɹ ɧɚɪɭɠɧɵɯ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɞɨɦɨɜ ɫɟɪɢɢ 
ɉ44/17 ɩɪɨɢɡɜɨɞɫɬɜɚ ȾɋɄ-1 (ɝ. Ɇɨɫɤɜɚ) ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɝɢɛɤɢɟ ɫɜɹɡɢ ɹɜɥɹɸɬɫɹ ɫɨɫɬɚɜɧɨɣ 
ɱɚɫɬɶɸ ɚɪɦɚɬɭɪɧɨɝɨ ɫɜɚɪɧɨɝɨ ɨɛɴɟɦɧɨɝɨ ɤɚɪɤɚɫɚ. Ɉɛɴɟɦɧɵɣ ɚɪɦɚɬɭɪɧɵɣ ɤɚɪɤɚɫ ɫɨɫɬɨɢɬ 
ɢɡ ɩɥɨɫɤɢɯ ɫɜɚɪɧɵɯ ɤɚɪɤɚɫɨɜ, ɫɟɬɨɤ, ɨɬɞɟɥɶɧɵɯ ɫɬɟɪɠɧɟɣ (ɜ ɬɨɦ ɱɢɫɥɟ ɝɢɛɤɢɯ ɫɜɹɡɟɣ), 
ɫɨɛɪɚɧɧɵɯ ɧɚ ɤɨɧɞɭɤɬɨɪɟ ɢ ɫɨɟɞɢɧɟɧɧɵɯ ɜ ɦɟɫɬɚɯ ɩɟɪɟɫɟɱɟɧɢɹ ɤɨɧɬɚɤɬɧɨɣ ɬɨɱɟɱɧɨɣ 
ɫɜɚɪɤɨɣ. Ɉɛɴɟɦɧɵɣ ɤɚɪɤɚɫ ɧɟ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɧɢɡɵɜɚɬɶ ɫɬɟɪɠɧɹɦɢ ɝɢɛɤɢɯ ɫɜɹɡɟɣ 
ɫɥɨɣ ɭɬɟɩɥɢɬɟɥɹ, ɚ ɬɪɟɛɭɟɬ ɧɚɪɟɡɤɢ ɟɝɨ ɧɚ ɨɬɞɟɥɶɧɵɟ ɩɥɢɬɵ, ɭɤɥɚɞɵɜɚɟɦɵɟ ɦɟɠɞɭ 
ɩɥɨɫɤɢɦɢ ɤɚɪɤɚɫɚɦɢ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɲɜɨɜ ɦɟɠɞɭ ɩɥɢɬɚɦɢ ɭɬɟɩɥɢɬɟɥɹ 
ɲɢɪɢɧɨɣ, ɪɚɜɧɨɣ ɞɢɚɦɟɬɪɭ ɚɪɦɚɬɭɪɵ. ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɥɨɬɧɨɟ ɡɚɩɨɥɧɟɧɢɟ 
ɲɜɨɜ ɩɨɥɨɫɤɚɦɢ ɢɥɢ ɤɪɨɲɤɨɣ ɢɡ ɬɨɝɨ ɠɟ ɭɬɟɩɥɢɬɟɥɹ. ɉɪɚɤɬɢɱɟɫɤɢ, ɟɫɥɢ ɩɨɞɨɛɧɚɹ 
ɨɩɟɪɚɰɢɹ ɢ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɤɚɱɟɫɬɜɨ ɡɚɩɨɥɧɟɧɢɹ ɲɜɨɜ ɦɟɠɞɭ ɩɥɢɬɚɦɢ ɭɬɟɩɥɢɬɟɥɹ ɧɟ 
ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɜ ɦɟɫɬɚɯ ɝɢɛɤɢɯ ɫɜɹɡɟɣ ɫɨɡɞɚɸɬɫɹ 
ɬɟɩɥɨɩɪɨɜɨɞɧɵɟ ɪɟɛɪɚ ɢɡ ɪɚɫɬɜɨɪɧɨɣ ɱɚɫɬɢ ɛɟɬɨɧɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡɧɭɸ ɜɵɫɨɬɭ 
(ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɬɨɥɳɢɧɟ ɭɬɟɩɥɢɬɟɥɹ), ɚ ɢɧɨɝɞɚ ɛɵɬɶ ɫɤɜɨɡɧɵɦɢ ɦɟɠɞɭ ɜɧɭɬɪɟɧɧɢɦ ɢ 
ɧɚɪɭɠɧɵɦ ɫɥɨɹɦɢ ɛɟɬɨɧɚ ɩɚɧɟɥɢ. 

ɋɥɟɞɭɟɬ ɬɚɤɠɟ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɧɚ ȾɋɄ-1 ɛɟɬɨɧɧɵɟ ɫɥɨɢ ɩɚɧɟɥɢ ɢɦɟɸɬ ɪɚɡɧɵɟ ɫɨɫɬɚɜ ɢ 
ɩɥɨɬɧɨɫɬɶ. ɇɚɪɭɠɧɵɣ ɫɥɨɣ ɩɚɧɟɥɢ ɢɡɝɨɬɨɜɥɹɟɬɫɹ ɢɡ ɩɥɚɫɬɢɱɧɨɝɨ ɛɟɬɨɧɚ Ȗ = 2000 - 2200 
ɤɝ/ɦ3 ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 1,16-1,4 ȼɬ/ɦ·°ɋ, ɚ ɜɧɭɬɪɟɧɧɢɣ ɫɥɨɣ - ɢɡ 
ɩɥɨɬɧɨɝɨ ɛɟɬɨɧɚ Ȗ = 2400 ɤɝ/ɦ3 ɫ Ȝ = 1,86 ȼɬ/ɦ·°ɋ. ɇɚɥɢɱɢɟ ɩɥɚɫɬɢɱɧɨɝɨ ɛɟɬɨɧɚ 
ɫɩɨɫɨɛɫɬɜɭɟɬ ɬɨɦɭ, ɱɬɨ ɲɜɵ ɦɟɠɞɭ ɩɥɢɬɚɦɢ ɭɬɟɩɥɢɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɧɚɪɭɠɧɨɝɨ ɫɥɨɹ 
ɩɨɜɫɟɦɟɫɬɧɨ ɡɚɩɨɥɧɹɸɬɫɹ ɪɚɫɬɜɨɪɧɨɣ ɱɚɫɬɶɸ ɛɟɬɨɧɚ ɧɚ ⅓ ɢ ½ ɜɵɫɨɬɵ ɭɬɟɩɥɢɬɟɥɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɩɟɰɢɮɢɤɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɬɪɟɯɫɥɨɣɧɵɯ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɫ ɝɢɛɤɢɦɢ 
ɫɜɹɡɹɦɢ ɧɚ ȾɋɄ-1 ɩɪɢɜɨɞɢɬ ɤ ɨɱɟɧɶ ɛɨɥɶɲɨɦɭ ɪɚɡɛɪɨɫɭ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ. ȼɟɥɢɱɢɧɚ  ɩɚɧɟɥɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɡɚɜɢɫɢɬ ɨɬ 
ɤɚɱɟɫɬɜɚ ɪɚɛɨɬ ɛɪɢɝɚɞɵ, ɢɡɝɨɬɨɜɥɹɸɳɟɣ ɩɚɧɟɥɶ. 

ȼ ɬɚɛɥ. 6-11 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ  ɢ r ɞɥɹ ɪɚɡɧɵɯ ɭɱɚɫɬɤɨɜ ɧɚɪɭɠɧɵɯ ɫɬɟɧɨɜɵɯ 
ɩɚɧɟɥɟɣ ɫ ɝɢɛɤɢɦɢ ɫɜɹɡɹɦɢ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɡɚɩɨɥɧɟɧɢɢ ɲɜɨɜ ɦɟɠɞɭ ɩɥɢɬɚɦɢ ɭɬɟɩɥɢɬɟɥɹ. 



ɇɚ ɪɢɫɭɧɤɚɯ ɭɤɚɡɚɧɵ ɩɪɨɟɤɬɧɵɟ ɪɚɡɦɟɪɵ ɩɥɢɬ ɭɬɟɩɥɢɬɟɥɹ ɢ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɧɢɦɢ. 
Ɋɚɫɫɦɨɬɪɟɧɵ ɜɚɪɢɚɧɬɵ ɡɚɩɨɥɧɟɧɢɹ ɫɜɹɡɭɸɳɢɯ ɦɨɫɬɢɤɨɜ (ɬ.ɟ. ɲɜɨɜ ɦɟɠɞɭ ɩɥɢɬɚɦɢ 
ɭɬɟɩɥɢɬɟɥɹ) ɩɪɢ ɪɚɡɧɵɯ ɡɧɚɱɟɧɢɹɯ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɛɟɬɨɧɧɵɯ ɫɥɨɟɜ ɢ 
ɭɬɟɩɥɢɬɟɥɹ. Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɫɜɹɡɭɸɳɟɝɨ ɦɨɫɬɢɤɚ ɬɚɤɠɟ ɢɡɦɟɧɹɥɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɢ ɞɢɚɦɟɬɪɚ ɝɢɛɤɢɯ ɫɜɹɡɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ 
ɡɨɧɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ɍɚɛɥɢɰɚ 6 

Ɍɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɫɬɟɧɤɚ ɩɚɧɟɥɢ ɞɥɢɧɨɣ 945 ɦɦ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɡɚɩɨɥɧɟɧɢɢ 
ɫɜɹɡɭɸɳɢɯ ɦɨɫɬɢɤɨɜ 

 

Ɂɚɩɨɥɧɟɧɢɟ 
ɫɜɹɡɭɸɳɢɯ 
ɦɨɫɬɢɤɨɜ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɨɜ, ȼɬ/ɦ·°ɋ 

ɋɨɩɪɨɬɢɜɥɟɧɢ
ɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ
, ɦ2·°ɋ/ȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨ
ɣ ɨɞɧɨɪɨɞɧɨɫɬɢ 
r 

ɫɥɨɟɜ 
ɭɬɟɩɥɢɬɟɥ
ɹ 

ɫɜɹɡɭɸɳɢ
ɯ 
ɦɨɫɬɢɤɨɜ 

ɧɚɪɭɠɧɨɝ
ɨ 

ɜɧɭɬɪɟɧɧɟɝ
ɨ   

ɍɬɟɩɥɢɬɟɥɶ 
ɩɨɫɬɚɜɥɟɧ 
«ɜɪɚɫɩɨɪ» 
ɛɟɡ ɤɚɪɤɚɫɚ 

1,86 1,86 0,046 

0,046 

2,408 

1,758 0,73 

ɋɜɹɡɭɸɳɢɟ 
ɦɨɫɬɢɤɢ ɧɚ 
40 ɦɦ 
ɡɚɩɨɥɧɟɧɵ 
ɪɚɫɬɜɨɪɨɦ 
ɛɟɡ ɤɚɪɤɚɫɚ 

0,046; 1,16 1,637 0,68 

Ʉɚɪɤɚɫ 
ɨɛɠɚɬ 
ɭɬɟɩɥɢɬɟɥɟ
ɦ 

1,31; 1,2 1,204 0,5 

Ʉɚɪɤɚɫ ɫ 
ɪɚɫɬɜɨɪɨɦ 

2,53; 2,85 0,972 0,404 

ɍɬɟɩɥɢɬɟɥɶ 
ɩɨɫɬɚɜɥɟɧ 
«ɜɪɚɫɩɨɪ» 
ɛɟɡ ɤɚɪɤɚɫɚ 

1,16 1,4 

0,046 0,046 2,447 1,79 0,732 

Ɍɨ ɠɟ 

0,035 

0,035 

3,16 

2,067 0,653 

Ʉɚɪɤɚɫ 
ɨɛɠɚɬ 
ɭɬɟɩɥɢɬɟɥɟ

1,31; 1,2 1,375 0,434 



ɦ 

Ʉɚɪɤɚɫ ɫ 
ɪɚɫɬɜɨɪɨɦ 

2,53; 2,85 1,1 0,348 

Ɍɚɛɥɢɰɚ 7 

Ɍɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɫɬɟɧɤɚ ɩɚɧɟɥɢ ɞɥɢɧɨɣ 945 ɦɦ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɡɚɩɨɥɧɟɧɢɢ 
ɫɜɹɡɭɸɳɢɯ ɦɨɫɬɢɤɨɜ 

 

№
№ 
ɩɩ. 

Ɂɚɩɨɥɧɟɧɢɟ 
ɫɜɹɡɭɸɳɢɯ 
ɦɨɫɬɢɤɨɜ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɨɜ, ȼɬ/ɦ·°ɋ 

ɋɨɩɪɨɬɢɜɥɟɧ
ɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱ
ɟ, ɦ2·°ɋ/ȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤ
ɨɣ 
ɨɞɧɨɪɨɞɧɨɫɬɢ r 

ɫɥɨɟɜ 
ɭɬɟɩɥɢɬɟ
ɥɹ 

ɫɜɹɡɭɸɳ
ɢɯ 
ɦɨɫɬɢɤɨɜ 

ɧɚɪɭɠɧɨ
ɝɨ 

ɜɧɭɬɪɟɧɧɟ
ɝɨ   

1 

ɍɬɟɩɥɢɬɟɥɶ 
ɛɟɡ 
ɦɟɬɚɥɥɢɱɟɫɤ
ɢɯ ɝɢɛɤɢɯ 
ɫɜɹɡɟɣ, ɭ 
ɨɤɧɚ 
ɩɟɫɤɨɛɟɬɨɧ δ 
= 5 ɦɦ 

1,4 1,86 

0,046 

1,4 

2,418 

1,842 0,762 

2 

ɑɟɪɟɡ 
ɭɬɟɩɥɢɬɟɥɶ ɜ 
ɞɜɭɯ ɦɟɫɬɚɯ 
ɩɪɨɯɨɞɹɬ 
ɝɢɛɤɢɟ 
ɫɜɹɡɢ, ɭ ɨɤɧɚ 
ɩɟɫɤɨɛɟɬɨɧ δ 
= 5 ɦɦ 

1,4; 1,2; 
1,31 

1,284 0,531 

1,4; 1,49 1,239 0,512 

3 

Ɍɟ ɠɟ ɞɜɟ 
ɝɢɛɤɢɟ 
ɫɜɹɡɢ, ɩɨ 
ɩɟɪɢɦɟɬɪɭ 
ɨɤɧɚ 
ɜɩɪɢɬɵɤ, 
ɦɢɧɟɪɚɥɶɧɚɹ 
ɜɚɬɚ δ = 120 
ɦɦ 

0,046 ɢ 
0,076 

1,2; 1,31 1,384 0,572 

1,4; 1,49 1,332 0,551 

4 ɉɨ 0,046 1,4; 1,05; 1,223 0,506 



ɩɟɪɢɦɟɬɪɭ 
ɨɤɧɚ 
ɩɟɫɤɨɛɟɬɨɧ δ 
= 12 ɦɦ; 
ɫɜɹɡɶ ɭ ɨɤɧɚ 
δ = = 15 ɦɦ; 
ɫɜɹɡɶ ɭ 
ɫɬɵɤɚ δ = 20 
ɦɦ 

0,93 

1,4; 1,05; 
1,13 

1,184 0,490 

5 

Ɍɨ ɠɟ, ɧɨ 
ɭɬɟɩɥɢɬɟɥɶ ɭ 
ɫɬɵɤɚ 
ɫɦɟɳɟɧ ɧɚ 
50 ɦɦ; ɫɜɹɡɶ 
ɭ ɨɤɧɚ δ = 20 
ɦɦ; ɫɜɹɡɶ ɭ 
ɫɬɵɤɚ δ = 15 
ɦɦ 

1,4; 0,93; 
1,05 

1,101 0,455 

1,4; 1,13; 
1,05 

1,075 0,445 

6 

Ɍɨ ɠɟ, ɱɬɨ ɢ 
ɜ ɩ. 2, ɧɨ 
ɝɢɛɤɚɹ ɫɜɹɡɶ 
ɧɟ ɨɛɠɚɬɚ 
ɭɬɟɩɥɢɬɟɥɟɦ 
ɢ ɢɦɟɟɬɫɹ 
ɦɨɫɬɢɤ ɢɡ 
ɩɟɫɤɨɛɟɬɨɧɚ 
δ = 15 ɦɦ 

1,4; 2,67; 
2,91 

1,032 0,427 

1,4; 2,71; 
2,79 

1,036 0,429 

Ɍɚɛɥɢɰɚ 8 

Ɍɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɩɚɧɟɥɢ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɡɚɩɨɥɧɟɧɢɢ 
ɫɜɹɡɭɸɳɟɝɨ ɦɨɫɬɢɤɚ 



 

№
№ 
ɩɩ. 

Ɂɚɩɨɥɧɟɧɢɟ 
ɫɜɹɡɭɸɳɢɯ 
ɦɨɫɬɢɤɨɜ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɨɜ, ȼɬ/ɦ·°ɋ 

ɋɨɩɪɨɬɢɜɥɟɧ
ɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚ
ɱɟ, ɦ2·°ɋ/ȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫ
ɤɨɣ 
ɨɞɧɨɪɨɞɧɨɫɬɢ r 

ɫɥɨɟɜ 
ɭɬɟɩɥɢɬɟ
ɥɹ 

ɫɜɹɡɭɸɳ
ɢɯ 
ɦɨɫɬɢɤɨɜ 

ɧɚɪɭɠɧɨ
ɝɨ 

ɜɧɭɬɪɟɧɧɟ
ɝɨ   

1 

ɍɬɟɩɥɢɬɟɥɶ 
ɛɟɡ 
ɦɟɬɚɥɥɢɱɟɫɤɢ
ɯ ɝɢɛɤɢɯ 
ɫɜɹɡɟɣ, ɭ ɨɤɧɚ 
ɩɟɫɤɨɛɟɬɨɧ δ 
= 40 ɦɦ 

1,4 1,86 0,046 

1,4 

2,418 

1,768 0,731 

2 

ɑɟɪɟɡ 
ɭɬɟɩɥɢɬɟɥɶ ɭ 
ɝɨɪɢɡɨɧɬɚɥɶɧ
ɨɝɨ ɫɬɵɤɚ 
ɩɪɨɯɨɞɢɬ 
ɝɢɛɤɚɹ ɫɜɹɡɶ, 
ɭ ɨɤɧɚ 
ɩɟɫɤɨɛɟɬɨɧ δ 
=  40 ɦɦ 

0,77; 1,4 1,629 0,674 

0,58; 1,4 1,661 0,687 

3 
Ɍɨ ɠɟ 0,77; 1,4 1,629 0,674 

0,58; 1,4 1,661 0,687 

4 
Ɍɨ ɠɟ 0,77; 1,4 1,629 0,674 

0,58; 1,4 1,661 0,687 

5 
ɑɟɪɟɡ 
ɭɬɟɩɥɢɬɟɥɶ ɭ 
ɝɨɪɢɡɨɧɬɚɥɶɧ

0,77; 1,4 1,563 0,646 

0,58; 1,4 1,590 0,658 



ɨɝɨ ɫɬɵɤɚ 
ɩɪɨɯɨɞɢɬ 
ɝɢɛɤɚɹ ɫɜɹɡɶ, 
ɭ ɨɤɧɚ 
ɩɟɫɤɨɛɟɬɨɧ δ 
= 40 ɦɦ, ɭ 
ɝɨɪɢɡɨɧɬɚɥɶɧ
ɨɝɨ ɫɬɵɤɚ δ = 
10 ɦɦ 

6 

Ɍɨ ɠɟ, ɱɬɨ ɜ 
ɩ. 2, ɧɨ ɝɢɛɤɚɹ 
ɫɜɹɡɶ ɧɟ 
ɨɛɠɚɬɚ 
ɭɬɟɩɥɢɬɟɥɟɦ 
ɢ ɢɦɟɟɬɫɹ 
ɦɨɫɬɢɤ ɢɡ 
ɩɟɫɤɨɛɟɬɨɧɚ δ 
= 10 ɦɦ 

2,10; 1,4 1,464 0,605 

1,74; 1,4 1,501 0,620 

Ɍɚɛɥɢɰɚ 9 

Ɍɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɨɞɨɤɨɧɧɨɝɨ ɭɱɚɫɬɤɚ ɩɚɧɟɥɢ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɡɚɩɨɥɧɟɧɢɢ 
ɫɜɹɡɭɸɳɟɝɨ ɦɨɫɬɢɤɚ 

 

Ɂɚɩɨɥɧɟɧɢɟ 
ɫɜɹɡɭɸɳɢɯ 
ɦɨɫɬɢɤɨɜ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɨɜ, ȼɬ/ɦ·°ɋ 

ɋɨɩɪɨɬɢɜɥɟɧɢ
ɟ 
ɬɟɩɥɨɩɟɪɟɞɚɱɟ
, ɦ2·°ɋ/ȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨ
ɣ ɨɞɧɨɪɨɞɧɨɫɬɢ 
r 

ɫɥɨɟɜ 
ɭɬɟɩɥɢɬɟɥ
ɹ 

ɫɜɹɡɭɸɳɢ
ɯ 
ɦɨɫɬɢɤɨɜ 

ɧɚɪɭɠɧɨɝ
ɨ 

ɜɧɭɬɪɟɧɧɟɝ
ɨ   



ɍɬɟɩɥɢɬɟɥɶ 
ɩɨɫɬɚɜɥɟɧ 
«ɜɪɚɫɩɨɪ» 
ɛɟɡ ɤɚɪɤɚɫɚ 

1,86 1,86 0,046 

0,046 

2,408 

1,538 0,639 

ɋɜɹɡɭɸɳɢɣ 
ɦɨɫɬɢɤ ɧɚ 
40 ɦɦ 
ɡɚɩɨɥɧɟɧ 
ɪɚɫɬɜɨɪɨɦ 
ɛɟɡ ɤɚɪɤɚɫɚ 

0,046; 1,16 1,504 0,625 

Ʉɚɪɤɚɫ 
ɨɛɠɚɬ 
ɭɬɟɩɥɢɬɟɥɟ
ɦ 

0,58 1,347 0,559 

Ʉɚɪɤɚɫ ɫ 
ɪɚɫɬɜɨɪɨɦ. 1,66 1,235 0,513 

ɍɬɟɩɥɢɬɟɥɶ 
ɩɨɫɬɚɜɥɟɧ 
«ɜɪɚɫɩɨɪ» 
ɛɟɡ ɤɚɪɤɚɫɚ 

1,16 1,4 

0,046 0,046 2,447 1,802 0,736 

Ɍɨ ɠɟ 

0,035 

0,035 

3,16 

2,084 0,658 

Ʉɚɪɤɚɫ 
ɨɛɠɚɬ 
ɭɬɟɩɥɢɬɟɥɟ
ɦ 

0,057 1,845 0,583 

Ʉɚɪɤɚɫ ɫ 
ɪɚɫɬɜɨɪɨɦ 

1,66 1,576 0,498 

Ɍɚɛɥɢɰɚ 10 

Ɍɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɨɤɨɧɧɨɣ ɩɟɪɟɦɵɱɤɢ ɩɪɢ ɪɚɡɥɢɱɧɨɦ ɡɚɩɨɥɧɟɧɢɣ 
ɫɜɹɡɭɸɳɟɝɨ ɦɨɫɬɢɤɚ 

 

№
№ 
ɩɩ. 

Ɂɚɩɨɥɧɟɧɢɟ 
ɫɜɹɡɭɸɳɢɯ 
ɦɨɫɬɢɤɨɜ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɨɜ, ȼɬ/ɦ·°ɋ 

ɋɨɩɪɨɬɢɜɥɟɧ
ɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚ
ɱɟ, ɦ2·°ɋ/ȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫ
ɤɨɣ 
ɨɞɧɨɪɨɞɧɨɫɬɢ r 

ɫɥɨɟɜ 
ɭɬɟɩɥɢɬɟ
ɥɹ 

ɫɜɹɡɭɸɳ
ɢɯ 
ɦɨɫɬɢɤɨɜ 

ɧɚɪɭɠɧɨ
ɝɨ 

ɜɧɭɬɪɟɧɧɟ
ɝɨ   



1 

ɍɬɟɩɥɢɬɟɥɶ 
ɩɨɫɬɚɜɥɟɧ 
«ɜɪɚɫɩɨɪ» ɛɟɡ 
ɤɚɪɤɚɫɚ 

1,86 1,86 0,046 

0,046 

2,408 

0,839 0,349 

2 

ɋɜɹɡɭɸɳɢɣ 
ɦɨɫɬɢɤ ɧɚ 40 
ɦɦ ɡɚɩɨɥɧɟɧ 
ɪɚɫɬɜɨɪɨɦ ɛɟɡ 
ɤɚɪɤɚɫɚ 

0,046; 
1,16 

0,817 0,339 

3 
Ʉɚɪɤɚɫ ɨɛɠɚɬ 
ɭɬɟɩɥɢɬɟɥɟɦ 

0,85 0,763 0,317 

4 
Ʉɚɪɤɚɫ ɫ 
ɪɚɫɬɜɨɪɨɦ 

1,91 0,704 0,293 

5 

ɍɬɟɩɥɢɬɟɥɶ 
ɩɨɫɬɚɜɥɟɧ 
«ɜɪɚɫɩɨɪ» ɛɟɡ 
ɤɚɪɤɚɫɚ 

1,16 1,4 

0,046 0,046 2,447 0,981 0,401 

6 Ɍɨ ɠɟ 

0,035 

0,035 

3,16 

1,063 0,336 

7 
Ʉɚɪɤɚɫ ɨɛɠɚɬ 
ɭɬɟɩɥɢɬɟɥɟɦ 

0,84 0,95 0,3 

8 
Ʉɚɪɤɚɫ ɫ 
ɪɚɫɬɜɨɪɨɦ 

1,91 0,859 0,271 

9 

ɍɬɟɩɥɢɬɟɥɶ 
ɛɟɡ 
ɦɟɬɚɥɥɢɱɟɫɤɢ
ɯ ɝɢɛɤɢɯ 
ɫɜɹɡɟɣ, ɭ ɨɤɧɚ 
ɩɟɫɤɨɛɟɬɨɧ δ 
= 10 ɦɦ 

1,4 1,86 

0,046 

1,4 

2,418 

0,832 0,344 

10 

ɑɟɪɟɡ 
ɭɬɟɩɥɢɬɟɥɶ ɜ 
ɨɞɧɨɦ ɦɟɫɬɟ 
ɩɪɨɯɨɞɢɬ 
ɝɢɛɤɚɹ ɫɜɹɡɶ, 
ɭ ɨɤɧɚ 
ɩɟɫɤɨɛɟɬɨɧ δ 
= 10 ɦɦ 

0,77; 1,4 0,758 0,313 

0,85; 1,4 0,754 0,312 

11 

Ɍɚ ɠɟ ɨɞɧɚ 
ɝɢɛɤɚɹ ɫɜɹɡɶ, 
ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɨɤɧɚ ɜɩɪɢɬɵɤ 
ɦɢɧɟɪɚɥɶɧɚɹ 
ɜɚɬɚ δ = 120 
ɦɦ 

0,046 ɢ 
0,076 

0,77 0,961 0,397 

0,85 0,954 0,395 

12 

Ɍɚ ɠɟ ɨɞɧɚ 
ɝɢɛɤɚɹ ɫɜɹɡɶ ɫ 
ɭɬɟɩɥɢɬɟɥɟɦ 
ɉɋȻ, ɩɨ 
ɩɟɪɢɦɟɬɪɭ 
ɨɤɧɚ 

0,046 

0,77; 1,4 0,810 0,335 

0,85; 1,4 0,805 0,333 



ɩɟɫɤɨɛɟɬɨɧ δ 
= 12 ɦɦ 

13 

Ɍɨ ɠɟ ɢ ɭ 
ɝɨɪɢɡɨɧɬɚɥɶɧ
ɨɝɨ ɫɬɵɤɚ, 
ɩɟɫɤɨɛɟɬɨɧ δ 
= 10 ɦɦ 

0,77; 1,4 0,618 0,256 

0,85; 1,4 0,616 0,255 

14 

Ɍɨ ɠɟ, ɱɬɨ ɢ ɜ 
ɩ. 10, ɧɨ 
ɝɢɛɤɚɹ ɫɜɹɡɶ 
ɧɟ ɨɛɠɚɬɚ 
ɭɬɟɩɥɢɬɟɥɟɦ 
ɢ ɢɦɟɟɬɫɹ 
ɦɨɫɬɢɤ ɢɡ 
ɩɟɫɤɨɛɟɬɨɧɚ δ 
= 10 ɦɦ 

2,10; 1,4 0,672 0,278 

1,98; 1,4 0,680 0,282 

ɇɚ ɪɢɫ. 13 ɩɪɢɜɟɞɟɧɚ ɪɚɫɤɥɚɞɤɚ ɭɬɟɩɥɢɬɟɥɹ ɜ ɭɡɥɟ ɫɨɩɪɹɠɟɧɢɹ ɩɚɧɟɥɟɣ ɦɚɪɤɢ ɇ36-8ɬ 
(ɨɛɴɟɦɧɵɣ ɭɡɟɥ). ȼ ɭɝɥɚɯ ɫɨɩɪɹɝɚɟɦɵɯ ɩɚɧɟɥɟɣ ɢɦɟɟɬɫɹ ɛɟɬɨɧɧɨɟ ɜɤɥɸɱɟɧɢɟ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɟ ɞɥɹ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɤɪɟɩɥɟɧɢɟ ɧɚɪɭɠɧɨɣ ɩɚɧɟɥɢ ɤ 

ɧɟɫɭɳɟɣ ɜɧɭɬɪɟɧɧɟɣ. ȼɟɥɢɱɢɧɵ  ɢ r ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɚɪɢɚɧɬɨɜ ɡɚɩɨɥɧɟɧɢɹ 
ɬɟɩɥɨɩɪɨɜɨɞɧɵɯ ɦɨɫɬɢɤɨɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɛɴɟɦɧɨɝɨ ɭɡɥɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 11. 

 



Ɋɢɫ. 13. Ɋɚɫɤɥɚɞɤɚ ɭɬɟɩɥɢɬɟɥɹ ɜ ɨɛɴɟɦɧɨɦ ɭɡɥɟ ɫɨɩɪɹɠɟɧɢɹ ɩɚɧɟɥɟɣ ɇ36-8ɬ (ɩɪɨɟɤɬɧɨɟ 
ɪɟɲɟɧɢɟ) 

Ɍɚɛɥɢɰɚ 11 

Ɍɟɩɥɨɡɚɳɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɨɛɴɟɦɧɨɝɨ ɭɡɥɚ ɫɨɩɪɹɠɟɧɢɹ ɩɚɧɟɥɟɣ ɇ36-8ɬ 

№ 
ɜɚɪɢɚɧ
ɬɚ 

Ʉɨɧɫɬɪɭɤɬɢɜ
ɧɵɟ 
ɨɫɨɛɟɧɧɨɫɬɢ 
ɜɚɪɢɚɧɬɚ 
ɪɚɫɱɟɬɧɨɝɨ 
ɭɱɚɫɬɤɚ 
ɩɚɧɟɥɢ 

Ɋɚɡɦɟɪ 
ɛɟɬɨɧɧɨ
ɝɨ 
ɜɤɥɸɱɟɧ
ɢɹ ɜ 
ɭɝɥɭ 
ɩɚɧɟɥɢ, 
ɦɦ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ 
ɦɚɬɟɪɢɚɥɚ, ȼɬ/ɦ·°ɋ 

ɋɨɩɪɨɬɢɜɥɟ
ɧɢɟ 
ɬɟɩɥɨɩɟɪɟɞɚ
ɱɟ, ɦ2·°ɋ/ȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɬɟɯɧɢɱɟɫ
ɤɨɣ 
ɨɞɧɨɪɨɞɧɨɫɬɢ 
r 

 

ɜɧɭɬɪɟɧɧ
ɟɝɨ ɫɥɨɹ 
ɩɚɧɟɥɢ 

ɧɚɪɭɠɧɨ
ɝɨ ɫɥɨɹ 
ɩɚɧɟɥɢ 

ɭɬɟɩɥɢɬɟ
ɥɹ 

 

   

1 Ɇɨɫɬɢɤɢ 
ɦɟɠɞɭ 
ɭɬɟɩɥɢɬɟɥɟɦ 
ɜɵɩɨɥɧɟɧɵ 
ɢɡ ɪɚɫɬɜɨɪɚ ɢ 
ɭɱɬɟɧɵ 
ɫɬɟɪɠɧɢ 
ɤɚɪɤɚɫɚ 
ɞɢɚɦɟɬɪɨɦ 10 
ɦɦ 

85´115 

1,84 1,84 

0,047 2,408 
0,697 0,289 

 
2 65´115 0,709 0,294 

 

3 85´115 0,035 3,121 0,793 0,254 
 

4 ɍɬɟɩɥɢɬɟɥɶ 
ɩɨɫɬɚɜɥɟɧ ɜ 
ɪɚɫɩɨɪ ɤ 
ɦɟɬɚɥɥɢɱɟɫɤɢ
ɦ ɫɬɟɪɠɧɹɦ 
ɤɚɪɤɚɫɚ 

85´115 

1,84 1,84 

0,047 2,408 
0,814 0,338 

 
5 65´115 0,828 0,344 

 

6 85´115 0,035 3,121 0,965 0,309 
 

7 Ɍɟɩɥɨɩɪɨɜɨɞ
ɧɵɟ ɦɨɫɬɢɤɢ 
ɢ 
ɦɟɬɚɥɥɢɱɟɫɤɢ
ɟ ɫɜɹɡɢ 
ɦɟɠɞɭ 
ɩɥɢɬɚɦɢ 
ɭɬɟɩɥɢɬɟɥɹ 
ɨɬɫɭɬɫɬɜɭɸɬ 

85´115 
1,84 1,84 

0,047 
2,408 

0,942 0,391 
 

8 65´115 0,985 0,409 
 

9 85´115 

1,4 1,16 

2,448 1,124 0,459 
 

10 85´115 0,035 3,165 1,21 0,382 
 

11 Ɇɨɫɬɢɤɢ 
ɦɟɠɞɭ 
ɭɬɟɩɥɢɬɟɥɟɦ 
ɜɵɩɨɥɧɟɧɵ 
ɢɡ ɪɚɫɬɜɨɪɚ ɢ 
ɨɬɫɭɬɫɬɜɭɸɬ 
ɦɟɬɚɥɥɢɱɟɫɤɢ
ɟ ɫɜɹɡɢ 

85´115 1,84 1,84 0,035 3,121 0,872 0,28 
 

12 85´115 1,4 1,16 0,035 3,165 1,048 0,285 
 

 


	i13087
	i22319
	i32291
	i41862
	i55646
	i66901
	i78642
	i85194
	i94249
	i105931
	i117467
	i126738
	i138344
	i144754
	i151680
	i162042
	i175697
	i187571
	i191905
	i202030
	i214422
	i223721
	i237003
	i241777
	i258013
	i266962
	i275609
	i282294
	i293375
	i303752
	i316657
	i325306
	i331855
	i342530
	i352914
	i365037
	i375274
	i387999
	i393514
	i408988
	i418958
	i428404
	i437483
	i447721
	i451770
	i467817
	i476276
	i485636
	i493139
	i507416
	i517305
	i528759
	i531093
	i547767
	i556473
	i561516
	i577290
	i588103
	i595700
	i608520
	i615049

